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ABSTRACT 

-:\aval Sea Systems Corrunand (:\A YSEA) initiated an investigation of the Tarawa 

class (LHA-1) superheater headers due to the rcoccurancc of numerous cracks and leaks 

in the tube to header attachment welds. 

A 3-dimensional solid finite clement model was developed .(o simulate the super

heater header geometry. ADI:\'A, a finite clement program for automatic dynamic in

cremental nonlinear analysis, is used to evaluate the stresses present in the header 

p.:;,rticularly the stresses that are present in the tube to header welds. The model that is 

u~l:J evaluates the strcs~·cs induced by both pressure and thermal loadings. This is part 

of a continuing study of high pressure and high temperature boiler components. 
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I. li\'TRODUCTI0:-.1 

In recent years. the Lnited Sta tes '\; avy has encountered problems with the surer

heater headers in the Combu st ion Engineering Company, type V2:\I, marine boilers that 

arc fitted on the Tara\\'a clas s (LHA-1 ) ships. The problems encountered are numerous 

cracks and leaks that have de\'elopcd in the tube to header anachmcnt \Velds. This 

prompted );aval Sea Systems Conunand to begin an evaluation of these superheater 

headers in order to assess the cause of these failures and to generate corrcctiYe actions 

in order to minimize the dmvn time of the ships and the cost of repairing these fa ilures. 

A 3-dimcmional solid finite element model was developed us ing the ADI:\"A pro

gram [Ref. 1: pp. ~S-61] in order to perform a thermal stress analysis of the header in the 

region of the tube to header att<lchment \\'elds. 

Thi..: thesis \Vill try to simulate. as close as can be determined, the actual conditions 

that the superheater headers arc subjected to. This \\'ill include tempera ture dependent 

propertic". combined leading.;; camcd by boiler pre"SlJre coupled \Yith a longitudinal 

temperature ~:radient and different initial temperatures of the header. The primary focus 

will be the induccJ stres<~cs that arc present in the tube to header attachment welds for 

~5" (' and Gil'' o boiler loads 



II. DESCRIPTION OF THE PROBLEi\1 

The Tarawa class (LHA-1) ships generate superheated steam for propulsion from 

two Combustion Lngineering Company, type V2\1, marine boilers. Each of these boil

ers are m:o drum, natural circulation, "D" type boilers fi tted with an integral superheater, 

see Figure I on page 3. The boilers are rated at 628 psi with 904 degree F. superheater 

outlet conditions when operating at full power conditions. 

The superheater is made up of 268 "L" shaped tubes that arc inclined with the ver

tical and arranged such that there are 67 rows of tubes along the length of the header. 

The headers thcmsc!Yes are positioned such that they lie in a horizontal plane, see Figure 

2 on page -t The headers are 12.75 inch O.D. x 2.0 inch minimum \\·all thickness, 2.25 

chrome pipe (AS\1 E-SA-335-Gradc 1'-22) and the tubes are 1.5 inch O.D. x 0.12 inch 

ninimllm wall thickness, seamless, 2.~5 chrome tubing (\IIL-T-16286. Class E) I Ref. 2: 

p. A-3]. The superheater is arranged such that once the steam has entered the super

hea ter, it makes four passes before exiting (each pass consists of the steam flowing from 

til:: inlet-outlet header to the intermediate header or vice versa). 

The tubes are lightly rolled into the tube holes of the header proper and then are seal 

\\'cldl'J internal to the header. These welds, referred to in this thesis as tube to header 

attachment welds. arc the source of problems encountered that haYe prompted the in

\'Cstigation. The problems being linear defects that were discoYercd v.:hile performing 

n:agnetic particle inspectiom on the headers. The following description of the linear 

Jcfccts is a summary of the description gi\·en by ~a val Sea Systems Command and those 

given by Lt. Doyle R. Kitchin I Ref. L p. 2]. The linear defects or cracks were oriented 

predom.inJ.ntly transvene to the longitudinal axis of the header; in other words, the 

c:acks tended to prop3gate bet\wen tube to header attachment welds within the indi

,-iJual rmn of tubes , but there were also a few exceptions where the crack propagated 

between tuhc to header attachment welds of adjacent rm\·s. The majority of these linear 

defects were located in the inlet-outlet header as compared to the number of linear de

fc;..;ts found in the intermediate header of the respective boiler. The linear defects found 

in the inlet-outlet header were concentrated in the first and the fourth pas~e" (at the 

entrance and at the exit of the header). A more detailed description of the superheater 

geometry and the linear defects can be found in IRef. 3: pp. 10 -15]. 



Figure 1. Cross SC'diou of the \.2r\l boil('r 



figure 2. Arrangement of the Superhl':ttcl' 



Ill. DESCRIPTION Of ADINA 

ADI~A. which stands for Automatic Dynamic Incremental :'\onlinear Analysis, is 

a computer program that is designed to perform static and dynamic analysis in structural 

or solid mechanics, heat transfer, fluid flow, and other field problems that would lend 

themsc]Ycs to a finite element analysis. ADI:'<A uses a consistent set of units; forces are 

in pounds, stresses arc in pounds per square inch, and displacements are in inches. The 

complete ADC\A system consists of the programs ADI~A for displacements and stress 

analysis. ADI :'\A-F for the solution of fluid flow with heat transfer (ADI':\"A-F 'vas not 

used in this thesis and therefore it will not be discussed). ADI:'<A-T for analysis ofhent 

transfer in solids and structures and the solution of field problems, ADI'\'A-1'\' for 

prepJ.ration and display of the input data and ADI:\A-PLOT for display of the calcu

bted results !Ref. ~: p. 1]. The overall sequence of the :\D l:\A system is shown in 

Figure 3 on page 6 which is taken from {Ref.~: p. 2]. 

A. AD J.-.;A 

The program ADI:\A [Ref. ~~ is the central part of the AD I:\A system. ADI:\A 

is basically the problem solver of the ADI~-A system. AD I:\;\ performs the displace

ment and stress analysis for the given modeL It is capable of generating a solution for 

sta~ic and dynamic. linear or nonlinear, problems in !-dimension. 2-dimensions, or 

3-dimcmions. 

ADI~:\-has the capabilit~ of handling a Yaried ~election of clements for different 

:nodcl geometric!'. ADI~·A will handle truss. !-dimensional solid, :!-dimensional solid. 

3-dirnemional solid, isobeam. plate. shelL pipe. general spring. general mass stiffncs". 

2-dimen,ional and 3-dimensional Ouid clements . 

.-\DI :\.-\ also has the capability of handling a wide variety of material types. It can 

handk elastic, orthotropic. thermo- clastic, concrete. plastic. thermo-plastic and fluid 

materials. just to n<.~me a [e\\'. These are easily progranuned using sim.plc commands. 

ADI~-.-\ allows the programmer to define contact surface~. Contact surfaces arc 

t1.'.'0 or more surfaces that the programmer anticipates arc in contact with each other or 

!.hilt could come into contact \Yith each other during the solution of the problem. 

ADI:\A will also perform a thermal stress analysi~ ror a giwn model. AD!'\.-\ ut.cs 

the output form ADI"'\A-T (\rhich is discmscd later) along with the proper material 

...:.dlnition in orJcr to perform thc~c cakulatiom. 
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Figure 3. SC'quence of execution of ADINA programs 



Fracture mechanics. frequencies, mode shapes, and mode superpositions are other 

options that can be calculated from ADI~A. 

B. AD1:\A-1:-.' 

The preparation and checking of the input data for ADI~A is done by the 

ADl:\A-1:\ portion of the ADl'\A system. AD1'\A-1'\ is the starting program for all 

models that are using the AD I::\A system. ADI::\A-1::\ can also be used to generate 

input data for the ADl '\A-T and ADl'\A-F programs. AD1'\ ... -1'\ can be used inter

actively or noninteractinly {batch mode). The noninteractive option of ADI::\A-1:\ 

allO\\·s the progranuner to define a large problem quite simply. This is done by \Vriting 

an AD1'\A input fi le. 

The AD I:\:\ input file is the file that contains all pertinent information about the 

model. This includes model coordinates. element types. material types , element loadings, 

type of analysis to be performed. contact surface definition, and boundary conditions. 

The model coordinates can be input in local or global coordinJ.te systems using 

Cartesian. cylindrical. spherical or any combination of these. \1 eshes consisting: of line, 

surface. or volume clements can be generated by the conunands GLI~E. GSL RFACE. 

or G\' OLL" .\1 [ re~pectivcly {Ref. 5: pp. l-3]. These commands give the programmer the 

ability to define a minimal number of nodes in order to generate the model instead of 

having to define each nodal coordinate sepera tely. :\DI:\:\-1:\ will au tomatically gcn

era~e the rest of the nodes of the model based upon the type and number ofnoJe~ of the 

specified elernent that is used. ADI~A-1:\ will also automatically number the rest of 

the nodes of the modeL 

The element loading can also be srcci fied in the :\01"\:\ input file. The clements 

can 'be loJ.ded in dilTerent \\·ays; the LO:\OS ELE\tE:\T command can be used to put 

pre~sure or distributed loads on the element s. The command LOADS TE .\ IPER

ATLRE or LO.\DS HE:\ TF LLX can be used to describe the type of loading used in 

the hear transfer problem. 

The type of mJ.rerial is also specified in the ADI~A input file. \f atcrial types for 

the di~placement. stress analysis or hea t transfer problems are numerous. as mcntioneJ 

previously. The nrsatility of the .\.fATE RIAL and the LO:\DS conunands demon

strates how one input file for a given model can be used to solve a stress analysis. ther

mal stress J.nalysis or heat transfer problem: it is just a matter of invoking the proper 

co:nrnCtnJs for the ~pcciftc portion of the ADI:\.\ system that is to be used. 



ADI:\A-1:\' also allows the programmer to take advantage of geometric symmetry 

in the giYen problem. If the geometry of the problem lends itself to that of a repeating 

section. ADI:\A-1:--...- will allow the programmer to define the repeating section using the 

SLBSTRLCTCRE command and then combine the same substructure numerous times 

using the RECSE command until the entire model is generated. There is one major 

disadvantage to using these commands and that is that only distributed or pressure 

loadings can be implemented in the problem. 

ADI:\A-1::--: also has a graphics subroutine incorporated in it. The graphics 

standard used by ADI:--:A-1:\ is GKS (Graphics Kernel System). This is a very useful 

tool to han because it allows the programmer to see what the model actually looks like 

at compilation time. In this way, the programmer can correct inaccuracies in the model 

prior to using another portion of the ADI:\A system. This graphics routine has the 

capability for hidden line removal \\'hich is \'cry helpful when viewing a 3- dimensional 

m odel. 

ADI:\A-1:\" will generate error messages as the errors arc detected during the gen

eration of the input data. In many cases. ADI:\A-1:\ takes corrective action in order 

to allow ADI:\A to be e\ecutcd. 

1\n optimi7ation of the equation numhering is performed by ADI:\A-1~· using the 

reverse Cuthill-.\JcKce algorithm in order to reduce the bandwidth and profile of the 

sti lTne~s and mass matrices [Ref. 5: pp. 1-SJ. 

C. ADI:"A-T 

ADI:\:\-T. which stands for Automatic Dynamic Incremental "onlinear Analysis 

of Tempermures, can be used for linear and nonlinear steady state or transient heat 

transfer problems to solYe for the temperature distribution of a given model. ADI~A-T 

is a r.:ompcnible heat transfer analysis program to the stress analysis program ADI:'\A . 

. -\ specific feature of ADI~·A-T is that the same code can also be used to solve other 

fie ld problems such as seepage, electric conduction. etc. [Ref. 6: pp. l-2]. ADI:\A-T 

offers the progranuner the ability to spcci!~· conYection, radiation. temperatures, 

hc:.1 tflux. initial conditions. or any combination of these as boundary conditions . 

. \ DI:\':\-T alTers the ability to utilize constant or temperature time dependent properties 

such as com·ection or conduction coefficients and if needed. phase .changes can be in

<.o rporatcd into the model. 



D. ADI:\A·PLOT 

ADI'>A-PLOT jRc[ 71 is the portion of the ADI:\A system that is utilized for 

rost-processing of resultant Oata from the ADI""A program. :-\01:"\A-PLOT has the 

capacity to give the programmer graphics and display the results. The graphics standard 

used is the same as ADI \;A-1:\. the Graphics Kernel System (GKS). 

The graphics portion of ADI:\A-PLOT allows the programmer to see the 

undcformcd model and the deformed model either as separate displays or on the same 

Cic;;play. It also has the hidden line removal routine as docs ADi:'\A-1:\ but it must be 

kept in mind that hidden line removal is slow and is computationally expensive. 

ADI":\-PLOT gives the progranuncr the ability to vie''" the deformed and undeformed 

model in diH'erent colors: there is also a windowing feature that allows the programmer 

to zoom in on a particul::tr part of the model. 

The displaying of results can be accomplished in numerous ways. Results can be 

dic;;playcd in graphs. lists. scans or isobands. Graphs can be set up !0 show a comparison 

c[any combination of results the progranuner wishes. A listing of any of the results can 

b.: obtained and if the progranm1cr wishes to sec a listing of values that exceed a spcci

f!~J Yalue. :\Dl:'\:\·PLOT will produce these using the scan feature. ADI:"A·PLOT 

; alc;;o produce plot<; of isobands in various colors. but presently, this is limited to 

~-Jnncmional problem!:>. 

further information about the .-\01:'\:\ system can be found in [Ref. 1]. 



IV. 3-DIMENSIO NA L SOLID FINITE ELEMENT MOD EL 

The 3-dimensional moder u sed in this thesis was developed by LCDR. Doyle R. 

Kitchin [Ref. 1: pp. 48-60]. The model was deYe]oped in order to study thermal stresses 

in the header. One tube row was ch osen as the repeating section and this tube ro'\v ·was 

diYided in half by passing a -vertical plane through the tube row'sJongitudinal axis. The 

3-dimensional model is shown in figure 4 on page 11. The model consists of 288 ele

ments and 1957 nodes. The element that was chosen for the model was the 20-node 

isoparamctric solid clement. figure 5 on page 12 shows the 20-node isoparametric: ele

ment. This clement was chosen because it is able to approximate the curYed geometry 

of the header. The follovi'ing boundary conditions are imposed on the model. All nodes 

in the Y = 0 plane were constrained to roll only \Vi thin that plane. /\11 of the nodes in 

the Z direction, from the origin, \rere fixed and the nodes in the positiYe X direction, 

from the origin, were constrained to roll only in the X direction. 

The material of the header and tubes is considered to be 2.25 Chromium and 1.0 

\I olybdcnum as discussed preYiously. An important assumption that must be under

stood is that the material used in the tube to header attachment weld is the same as the 

header and the tubes; it follo'n from this assumption that the weld properties are iden

tical to those of the header and tubes. 

Internal pressure applied to the header is assumed constant throughout the analysis. 

The internal pressure applied to the model is 700 psi, ·which is a \\'Orse case scenario of 

tl1e operating conditions of the boiler [Ref. 3: p. 38]. 

A. PROGRMI SUPHTRTE~IP.IN 

ProgrGm SCPIITRTE\IP.I~ is a continuation from LCDR. Doyle R. Kitchin 's 

model [ReC 1: pp. 81-100]. In this program. the graphics portion for ADI~A-1~ ·was 

updated to the latest version of ADI~A. 

Program SLTHTRTE\H>.J")." is basically t\Yo programs incorporated into one 

AD!:\.·\ input file. Program Sl"Pl!TRTE\IP.l:\ is listed in Appendix A. The first 

portion of the program is to set up the data needed for ADI:\A-T in order to produce 

the temperature distribution of the header and the second portion of the program sets 

up the dGta needed hy 1\Dl~A in order to produce the thermal strcssc~ \Yithin the 

header. The procedure for executing Program SLPHTRTE\IP.I:\ \\-ill be di~cmscd 

10 
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Figurt> 5. 20-uode isoparamctric element 



The temperature portion of Program SC PIITR TE.\1 P.l:\ is currently set up to per

form a steady state analysis of the heat conduct ion equation [Ref. 6: pp. 3·5] in order to 

deri,-e the temperature distribution of the heo.der. This distribution is needed by ADI:\A 

for the thermal stress analysis. The thermal conductivity is not assumed to be constant 

during the solution of the temperature distribution; t he \'alues for the temperature de

pendence of thermal conductiYity \Yas taken from [Ref. 8: p. 652]. The reader is re

minded that ADI:\A accepts temperature dependent thermal conductiYity during the 

non linear part of the solution algorithm. The aspect of the;mal conductiYity being 

temperature dependent was introduced into the model to simulate the actual conditions 

that the header \\·as subject to. 

four assumptions are made \Yith re!>.pect to the temperature distribution of the 

header. First, the internal longitudinal temperature gradient of the header is a ssumed 

to be linear. This temperature gradient was deriYed by taking the difference be tween the 

i:1kt and outlet temperatures and diYiding this by the distance between row I and ro\Y 

(i - of the header (the distance between ro\\· 1 and row 67 is 1--iS.S inches) [Ref. ~: Plan 

A-1 ~]. The inlet temperature was taken to be 503 degrees r .. which is the saturated 

steam temperature Jt IUO psi. The outlet temperature was taken from information pro· 

yjJed hy \:aYal Ship Systems engineering Station, Phibdelphi.:L Second, the longitudi

nal temperature gradient along the outside of the header was assumed to be linear. The 

s,tme proceJure wo.s used ro calculate the outsiJe gradient applied to the model as the 

inside gradient discussed prniously. The temrcrature data for the inlet and outlet rc

!.:iun" of the outside of the header was also proYided by "\aYal Ships Systems Lngineering 

StJtion. Philadelphia. Third. the temperature gradient through the thickne~s of the 

head.:r is assumed to be linear. Fourth. being that the tuhe thickness is rclo.tiYcly small 

co ·npo.red to the header thi(kness . the tube is assumeJ to be at a constant temperature 

t;:rou~h the tlu~,;kness. The"e assumptiom were made in order to rroviJ.e the boundary 

(OnJitions for the solution of the heat conduction equation. The inner and outer tem· 

perature gradients proYidcd the boundary conditions for the inner and outer surfaces of 

the model rcspectiwly. The thicknes_c; temperature gradient provides the boundo.ry con· 

~:itions for the edges of the model. These edge boundary conditions are derived by tak

ir.~ the difference henYeen the inner and outer node temreratures of the respective edges. 

1 t should be noted that there arc specified nodal tcmreratures at the midpoints of t he 

r.10dd on both the inner anJ outer surfaces. At the t\YO edges along the Y = 0 plane, a 

·. ~ i uc or he~tt flux equal to zero was impo<;;;ed on the model unsucces~fully anJ therefore 

...: line...._r temperature gradient assumption was as<;;;umcd alor:g rhc!:-C edges. 

13 



In actual practice. these boilers are kept on a 150 psi steam blanket (or close to this 

condition) when the boilers are secured. \Vith this idea in mind. a 350 degree f. initial 

condition \\·as placed on the header to simulate actual light off conditions of the boiler 

(350 degrees F. corresponds to a saturated steam temperature of !50 psi steam). This 

is an important concept in the conclusions of this thesis. 

The second portion or Program St:PI-ITRTE:v!P.I:\ is set up to perform a static 

thermal stress analysis of the header. In this portion, the temperature distribution is 

used along with the internal pressure of the header in order to pe~form the thermal stress 

analysis. The t\\'O loading aspects, thermal and pressure, simulate the actual loading of 

the header. The only aspect of loading that is not incorporated into this model is the 

\n~ight of the header; the reason that this condition was left out is discussed in the sec

tion that describes Program SL.PIITR.I-:\". Pressure loading is only prescribed on the 

inner faces of the inner elements of the he<1der in order to simulate the actual pressure 

loading. The thermo-elast ic material selection was chosen for this model due to the fact 

that Young 's \lodulus and the linear coefficient of thermal expansion are both temper

ature dependent. It was felt that using this temperature dependency in the model would 

add some reali.-,m of the <lCtual conditions that the header is subjected to. The data for 

how Young's \lodulus varies with temperature for 2.25 Chromium and 1.0 \lolybdenum 

was supplied by ~aYal Ship Systems Engineering Station, Philadelphia, but the data for 

how the linear coefficient of thermal expansion varied was taken from [Ref. 8: p. G53]. 

Contact surfaces are defined for the model due to the fact that the tube to header inter

face cannot be con~idcred rigid. [yen though the tube is welded to the header on the 

inner part or the header. the remaining length of the tube through the header is left free 

to movement. Contact ~urfaces are defined by ADI-:\"A as being surfaces that initially 

<Te in contact or that are anticipated to come into contact during the solution [Ref. 5: 

p. 5. 19-2]. 

:\ DL'\ ,\ can u~e numerous types of conYergence criteria. -:'\ormally by default, an 

energy conYcrgence criteria [Ref. 5: p. 5.2-4S] is used, but \Yhen contact surfaces arc de

fmed in a problem. conYergence is also contingent upon the convergence of the contact 

surface forces [Ref. 5: p. 5 . .2-50]. ror a small temperature change across the thickness 

of the header (10-20 degrees). the default contact surface force tolerance of0.05 is sat

isfactory. 1 f there is a l.:ugc temperature change across the thickness of the header 

(SU-liJO degreeq. the default contact surface force tolerance \\"a~ too stringe;1t. The 

program was runnint; up to 9U or more hours on the VAX 2000 station trying to solre 

1:hc pro bien:.. Therefore. it \\'as decided to try to bracket the conw.ct surfUcc tolerance. 
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The Yalues between 0.075 and 0. 15 were found to yield 0. 32 and 0.00 percent differences 

rcspectiYely when compared to the results of a tolerance ofO.l; the run time for these 

vJ.lues were 30. 7 and 22.9 hours re spectiYely. a significant decrease as compared to the 

time at 0.05 tolerance. The tolerance of 0.075 was chosen to be used in the solution of 

the problem. 

B. PROGRA~I SUPHTRTDIP.PLOT 

Program SLPHT RTE\ IP.PLOT is a program \\Tittc:rr in order to utilize 

,\DI'\A-PLOT capabilities: a listing of Program Sl"PHTRTE\IP.PLOT is in Appendix 

!3. Program SLPHTRTE\IP.PLOT is presently set up to give the m er the normal and 

shear stress values for integration points of the elements that simulate the tube to header 

wc!J. figure 6 on page 16 shows the tube to header arrangement as modeled. The tube 

to header \\'eld is simulated as being the lower nodal points of the modeled tube, also 

<H ~hown in figure 6. The elements that model the lo"·er tubes are clements 55 through 

~o for the inner tube and elements 11 5 through 120 for the outer tube. Program 

Sc"PJITRTE\IP.PLOT is also set up so that a fik called Sl.PHTRTE\IP.LIST is ere· 

a ted tlut gives the stres~ \·alucs of the integration points for these clements. Along with 

t~lC"C \'alucs. Program SLPIITRTE\IP.PLOT ,,·ill produce the undeformed header Yer

SU" the deformed header superimposed upon each other in the same pictu re so an im

n:cJiate t.:ompJ.ri,.on of the header before ar;J after can be \·iewcd. 

C. PIWGR A \1 Sl.PHTR.I'\ 

l he orig1llal direction or thi~ the-;is was to study the entire superhe;:ncr inlet outlet 

;1e:t1.kr. Program SLPIITR.J);" was the ADl:'\:\ input file created to model the entire 

!1:.:~Jcr: a listing or Pro~rJ.m SLPIITR.L'\ is giYcn in Appendix C. The usc of the 

SL"llSTRL"CTLRE and RELS[ conm1anJs can he seen in the program. :\main struc

t.J re of the hcad:.:r was first defined. This consisted of defining the four corner nodal 

f.Jints of the repeating section in the Y = 0 plane and then defining nodal points along 

f_c Z a:-.is. also in the Y=O plane. that "·auld correspond to the corner points. of the 

~lode\ spaced at a model s width apart. The main portion of the model is. defined by the 

~~ :.: •. :mJ Sl"llSTRL"CTLR[ 0. The repeating section is defined by the c0mn1and 

<;L.BSTRL"CTLR[ I. :'\a\\" the R[LS[ conun:md could be employed to link the moJe\ 

:'.';:.:-:her to form the cnt1re model lthis program only models two repeating sections 

.:~~..:. to~ethcrl. ADl);".\ allows the pro~rammer to utilize the RELSE comm;:md ur 

ti:ncs for a gi':en subc,tructurc wiLhin th~ main ~tructure [Ref. .5: p. 5.~2-..::~ 
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figure 6. Tube to header arrangement 
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The program had to be abandoned due to the fact that i\Dl:\A is presently limited 

as to the types of problems that can be solved using the SLBSTRCCTURE and RECSE 

conunands. Only problems using pressure or concentrated loadings can be sol\'ed using 

this technique. Problems using contact surfaces and thermal loads, as this thesis is in

YolYed with. can not be solved using the SLBSTRCCTLRE and REUSE commands 

[Ref. 5: p. 5.22-2 and 5.22-3]. Therefore this thesis is restricted to evaluating specific 

regions of the inlet outlet header. 

D. PROCED URES FOR USING SlJPHTRTEMP.IN AND SUPHTRTEI\IP.PLOT 

These programs are set up to be used with the VAX 'V.\tiS operating system. It 

should be understood that any logical file name can be gi ,·en to these files , but for the 

operation of ADI:\A. the ADI:\A input file must be named FILE:\A\IE. I:\ and the 

]'iot program must be named FILE:\A\IE.PLOT. 

To run the problem. first the temperature distribution must be created. To do this. 

e:1ter the editor \\-ith the ADI:'\A input flle SLPHTRTE.\IP.l:\ and place the corre

sponding nodal temperatures in the proper TI\1EFL:\CT IO:'\ commands. Ensure that 

c~:· Jata for AD!:'\:\ is conunented out (these areas can be found easily as there are in

:-::·u.;:tions thrOU§;hOut Program SLPHTRTE\IP.l:\ \Yith the corresponding line num

l'2I~ that tell which sections arc needed for ADI:\A-T and ADL\:A). Also at the end 

:. i.hc file. there are t"·o commands ADI'\A-T and ADl:\A. The command AD !:\.-\ 

.:~l~t be ccmmented out in order to run ADI:'\A-T. Exit the editor (sa\'ing this version 

·the input ~1le1 and at the system rrompt. type ~ ADl:\Al:\ FILE'\A\IE. This runs 

.-\DJ:-;.\-1:' anJ "·ill create a file named f!LE:\A\!E.DAT. This is the data file that 

\01:\'.-\-T u~cs: again at the system prompt, t}pc ~ADI:\'AT Fl LE~:\\l E. 

\DI"\-.-\-T is now solYing the temperature distribution. It is \'cry important to note that 

.. or the :\01:'\.-\ program" create numerous FOH/'.D.\ T file~ during their respective 

~r..::rations. At the end of their respecti\'e runs, all of the rORt:.DAT file are au tomat

i"-..J.liy deleted. I OR0.:'6.DAT is the data file that contains the temperature distribution 

tj1Jt is needed by :\01:\.-\ to solve the thermal stress problem. The user should ensure 

t' at hi" her .-\01:'\.-\-T command file is modified to rename f0R056.DA r to ano ther 

n.:ne. I chose to modiry my ADI:'\A-T command file to rename fOR056.D.-\T to 

Sl Plll RTE\JP.TDJP . 

. \rter ADI:\'.\-T is completed. if you look in your directory. you will sec that there 

:.·c t:lo foJ:owing files. riLE:\.-\\lE.I:-;. f'IL[:\.-\\!E.D.\T. IILE:\A\!E. PLOT, 

- :U'\.\\l[.OlT. l!LE:\.-\\!E.PO RTIIOLI:. FILE:\A\IE.TDII'. and 
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FILE:\A\'IE.RESTART. Delete from the directory FILE:\A\1E.DAT, 

FILE:\A\IE.OCT, fiLE:\A\:IE.PORTHOLE, and FILE:\A\:IE.RESTART. Enter 

the editor again with the ADI:\A input !lie fi LE:\A\1[.1:\. Comment out all the 

sections that are used with ADI~A-T and conunent in the sedions that are used in 

:\DI:'\A. Comment out the command ADI:\"A-T and comment in the command 

ADI:\A at the end olthe !lie. Exit the editor(saYing this Yersion offiLE:\A\1[.1:\). 

At the system prompt, type @:ADI:\AI:\ fiLE','A\1~. This is creating 

riLE"'A\:IE.DAT that will be the data file used by ADI:\A. After this is finished and 

the prompt appears. rename FILE:\A\1E.TE:V1P to FOR056.DAT. :\ow you are ready 

fo r ADI:\A: at the system prompt, type @ADI:\A FILE:\A\1[. ADI:\A is no\\' 

sohing the problem. 

\\"hen ADI:\"A is fmishcd and the system prompt appcnrs, type ~ADI:\"APLOT 

FILE:\A\1[. This will execute fiLE:\A:VIE.PLOT. which will read the file 

fiLE:\.'\\lE.PORTIIOLE; fiLE:\A:VlE.PORTIIOLE contains all the data or the 

problem. The results of the problem will he displayed. FILE:\A\IE.PLOT will also 

create a file nameJ riLC:\"A\ILLIST. which contains the thermal stresses of the sim

ulated tube to header attachment weld nodes. There is also a file named 

fiLE '\A\IE.OLT created. This file contains all of the model data, initial conditions 

of the model. final nodal displacements and final nodal stresses for all of the nodes for 

tl1e entire model. The actual run time of the ADI~-A problem can also be found in 

FILE:\.\\lE.OlT at the cnJ of the file. 

If you '>Yish to create a grC~phics file of the model. set OPTI0:\=0 in the \YORK

STA Tl 0:\ command of FILE:\A\lE.I :\ and ri LE:\A\1 E.PLO.I. If the graphics are 

preferred on the screen. set OPTIO~<= 1 in the \\-ORJ\.ST:\TIO~ command. 
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\". RESULTS 

As preYiously discussed. the entire superheater header could not be modeled. 

Therefore. it was decided that a modeled section in the first pass and a modeled section 

in the fourth pass would be used. The modeled section of the first pass ,,·as taken to be 

rm\· I and for the fourth pass TO\\" 6i wo.s used. The selection4of these two rows was 

ba sed on the fact that the inlet and outlet steam temperatures for the superheater header 

can be readily determined. It was abo decided that system behavior at two steam flows 

\\·a uld be eYa]ua ted, 25 percent and 90 percent steam flows. These steo.m flows seemed 

to yielJ the two extremes \rith rc"pect to the inner and outer temperature gradients and 

the temrcrature gro.dicnt through the thickness of the header. Therefore for the 25 per

cen : steam flo"· condition. a model of row I and a model of row 67 were evaluated and 

s.in-..ilarly for the 90 percent steam now. There "·as one other model run; this was row I 

f::>r ~5 percent steam now with the header starting from a 0 degree F. initial condition 

and a compari5on was. made to the same model except that a 350 degree f. initial con

Citicn 'ras irnpo.;;cd on the model. 

It must be unJcrstood that the !' tres s \a lues that are represented in this thesis a rc 

nDI nod.;.! point strT\5Cs. They arc the re , pectiYe clement integration point stresses for 

tile 3- dimensional isoparametriL: element. 

It also necJs. to be ~to.tcJ that the temperature data from :\"an.l Ship S~ sterns En

gineering. Philadelphia for the first and fou rth passes of the inlet outlet header was not 

Yery detailed. The temperature dau used in this. thesis was for the worst case tempcr

:ll\m~ rcaJings from this information. 

A~ the following discussion of integration point stresse s for the simulated elements 

. :>r the tu"bc to header attachment wclJ continues, refer to figure 6 on page 16 in order 

to ha\c a pers.pecti\"C of the geometry and location of the elements for the inner tube of 

t 1e header. The same geometry consi<;ts for the outer tube of the header but Kith dif

l~rent ekment numbers. 

A. ~5 PERC£:'\T STE \\1 FLOW 

.·\n inner longitudinal t emrer<lture gr<l dicnt of 2.356 degrees F. per inch and an 

~',2L.Cr }ontitudin.J.l tcmper.J.tUTC gr.J.dient of 1.9 11 f. degreeS per inch Were imposed 011 

~model. :\linear lO degree tenweraturc gradient was imposed on the upstremn cd~c 

. the model for row I. fh~ temrcrature gradien t on the dowmtrcam cJgc of the modd 
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for row I was also assumed to be linear except these temperatures were defined by the 

inner and outer edge \'alucs of the model once the longitudinal temperature gradients 

inside and outside the model were imposed. The temperature gradients imposed on the 

model for row 67 were determined the same way except for the temperature gradients 

on the edges. There was an 80 degree temperature gradient imposed on the downstream 

edge of the model and the upstream edge temperatures were determined in the same 

manner as the downstream edge of the model for row 1. The tubes were assumed to 

b<J.ve a uniform temperature of 503 F. degrees for the row I model and 850 degrees F. 

for the row 67 model. 

The model for row I was run for a 0 degree F. initial condition and for a 350 degree 

r. initial condition of the header. As can be seen from Appendix D and Appendix [, 

the integration point stress values for the respecti\'e elements were the same. but for the 

sake of simulating the 150 psi steam layup of the boilers. it was decided to use the 350 

d~gree initial condition for the rest of the evaluations. 

The most significant result that can be drawn from this data is the very high values 

or the normal stresses in the Y direction for the majority of the integration points for 

clements 56 and 59 of the inner tube. Yalues a bow 40.000 psi are considered significant 

by this author. The \'<:due of ~0.000 psi was used because it seems to represent an aver· 

age value of yield stress. for the given steam flow, normal stresses in the Y direction 

of 6.35S07E + 0-4 and 6.28656E + U-4 were encountered for elements 56 and 59 respectively 

:cr the rmY I model. \'alues of 8.56997[-+-0-l and 8.4374SE+0.4 were encountered for 

clement!.' 56 and 59 respectively for the row 67 model. The rest of the elements simu· 

l::tin g the weld had integration point stress values below --10.000 psi. The element s sim· 

u:ating the weld for the outer tube also were found to have integration point stress 

values below the -40.000 psi value. These values can be seen in Appendix E and Ap

pendix F. 

The deformed versus the undcformed header can be seen in figure 7 on page 22 for 

the row I model and figure 8 on page 23 for the row 67 model respectively. The 

t1:1deformed header is represented by the solid lines and the deformed header is shown 

\~ ·it h dotted lines. It should be noted that both figures look exactly the same. but there 

J.rc \hfkrenccs in nodal point Ji"placements. These differences arc too small to show 

~:ny significant change in the figure s. 



B. 90 PERCE:"'T STEA~I flOW 

An inner longitudinal temperature gradient of 2.54 degrees F. per inch and an outer 

longitudinal temperoture gradient of 2.0 degrees f . per inch were imposed on the model. 

A linear ~0 degree temperature gradient was imposed on the upstream edge of the model 

for row I and a 100 degree temperature gradient was imposed on the downstream edge 

of the model for row 67. The same procedure was used for assigning temperatures for 

the downstream edge of the row I model and the upstream edge 'bf the row 67 model as 

v:as done for the 25 percent steam flow case. The tubes were also assumed to have 

uniform temperatures of 503 degrees L for the ro"· I model and 880 degrees f. for the 

row 67 model. 

It was found agai11 that elements 56 and 59 of the inner tube had normal integration 

point stresses in the Y direction above the ··W,OOU rsi Yaluc. This data can be seen in 

Appendix G for the ro\\. I model and Appendix H for the row 67 model. For the row 

l model, normal integration point stresses in the Y direction were as high as 

6.1~-07E+O..:: and 6.05892[-0-4 for clements 56 and 59 respccti\'cly for the inner tube. 

for the row 6- model. the inner tube normal integration point stresses in theY direction 

were as high as 8.399-43[ + 0-l and 8.26561[ + 0-4 for elements 56 and 59 respectively . 

.-\~was the ca~c for the ~5 rerccnt steam flow, the elements that simulated the weld for 

f1e outer tube were all found to hare integration point stre~ses less than the -lO.LX)O psi 

v .. luc. 

The deformed versus the undeformcd header can be seen in figure 9 on page 2..'1 for 

t'1c ro'" 1 model and I igurc lOon rage ~5 for the rm\· 67 model. It should also be kept 

1:1 nund th. t C\Tn though the figure~ look the same. there is a small difference in the 

::oJal poinr di<iplaccmems that arc not able to he seen in these two figures. 
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VI. CONCLUSIONS 

A. DISCUSSION OF THE RESULTS 

The results have shown that there is definitely a problem region located in elements 

56 and 59 of the simulated tube to header attachment weld for the inner tube, please 

refer to figure 6 on page 16 to see these locations. It is believe.d the linear defects start 

within these elements. These boilers are operated in such a manner that steady state 

steaming is not always maintained. The steam flow rates are quite often varied in a cy

clic way; by no means does the author intend that the cyclic pattern is repeated the same 

way each time. It is due to the cyclic steam flow rates and the high values of the stresses 

found in the simulated weld elements that leads to the idea that low cycle fatigue is 

present within these headers. It is also the author's belief that once the defect is initi

ated, that the stress distribution changes within the tube to header attachment weld 

thereby locating these high stress values at a different location where another defect can 

sta rt. 

The results also show that the temperature gradient across the thickness of the 

hc.:~der along with the longitudinal temperature gradient effects the stress levels induced 

in the header. As can be seen, the integration point stresses are higher for the 25 percent 

steam How \Yhen compared to the 90 percent steam flow, but in both cases, elements 56 

anJ 59 of the inner tube do c\hibit normal integration point stresses in the Y direction 

that are high. 

It is also the author's belief that the 150 psi steam blanket placed on the idle boilers 

provides a type of stress relief to the tube to heade~ attachment weld. This coupled ·with 

the redistribution of the stresses in the header, once a defect Jevelops. could explain why 

it takes a period of time for numerous defects to appear. 

As a final comment to the reader, one must keep in mind that the stress values 

presented in this thesis are stresses at the Gauss integration points \Yithin each element. 

These values do seem excessive until one remembers that the nodal point stresses are 

extrapolated from their neighboring integration point stresses. Cntil these extrapolated 

nodal point stresses arc calculated and reviewed, it will be harJ to determine whether the 

stresses in these headers arc marginal or excessive. An extrapolation program was not 

developed in this investigtJ.tion due to time limitations. Convergence studies have not 

been formally conducted in this investigation due to time limiwtions. 
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B. OPPORTL'I"ITIES FOR FURTHER RESEARCH 

The ADI ::\A program is a versatile fini te element program. but it does have some 

disadvantages. One such disadvantage is tha t if the progranuner uses any material other 

than ela stic. orthotropic or \looney-Rivilin material, a nodal stress output table cannot 

be generated . All of the stresses that ha\'e been discussed in this thesis deal with stresses 

tha t are present at the Gauss integration points of the element s. The next step in this 

research would be to develop a 3-dimensional computer prograro. that would extrapolate 

the nodal point stresses from the Gauss integration point stresses. To do this, the co

ordinates of the integration points needs to be known. Figure 11 on page 28 shows an 

example of integration point labeling used by AD I:'\A for a 3- dimensional solid ele

ment. It shou1J be kept in mind that this figure is not rep resentative of the 20 node 

isoparametric element used in this thesis. Figure 12 on page 29 shO\vs the coordinate~ 

cf the Gauss integration point numbering system. The convention for the integration 

.,oint numbering is as fol!O\YS. The firs t integration of the element is the point with the 

most negative location of r, sand t and this is denoted by 1:'\R= 1, 1:'\S = l, 1:'\T = I. 

The next integration point is located by increasing t successively up to its maximum 

positive value, then increasing s one position in the positive direction and varying t from 

its maximum negative value to its maximum posi tive value, and so on [Ref. 4: pp . 

.:\III - 1-1 to XIII-1 - J. '\\.ith the integration point coordinates and the integration point 

stresses for the clements. the nodal point stresses can be extrapolated. 

A steady· state analysi-:- was performed in this thesis, but the transient temperature 

loading should be evalutatcd. In order to do the transient loading, or even a more ac

curate steady state analysis. better temperature data needs to be obtained along the en

tire length of the header so that Jess assumptions arc made and more actual conditions 

c.m be incorporat-cJ into the moJel. 

A Jefect should be modeled into the tube to header at tachment weld and the st ress 

redistribution of the header evalmated again. .\ ne ther area of research could be the 

stuJy of creep \\'ithin the header. further research sh ould also incorporate a pressure 

fradient across the header in order to simulate the in c rea~e in ste am flow rates. 

This report has attempted to incorporate as much of the actual cm·ironment of the 

,uperhc~tcr header as was permissible in the given tirne allotted for this research. It is 

::oped that further mYC~lls:ations can be made in o rd~r to solve this problem and any 

:: ~b cr similar prob!cms that may be encountered. 

27 



Figure 11. lnlegr r a ton point label' . mg 
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Order Labels 
INR, INS and !NT 

figure 12. Gauss integration point numb('riug 

29 

r,s or t coordinate 

0 00000 00000 000 

- 057735 02691 896 
o57735 02691 896 

- 0 77459 66692 415 
0 00000 00000 000 
o77459 66692 415 

- 086113 63115 941 
- 033998 10435 849 

033998 10435 849 
086113 63115 941 

090617 98459 387 
053846 93101 057 
0 00000 00000 000 
053846 93101 057 
090617 98459 387 

- 0 93246 95142 032 
- 066120 93864 663 
- 023861 91860 832 

o23861 91860 832 
066120 93864 663 
093246 95142 032 



APPENDIX A. ADI<"A I<" PUT FILE: SUPHTRTEI\II'.IN 

'' ADIM INPUT FILE FOR 3D-HEADER --

THIS PROGRMI IS THE MODEL FOR THE LHA-1 SUPERHEATER HEADER 

CONTROL INFORMATION 

FILEUNITS LIST~6 LOG~6 ECH0~6 
CONTROL ORIGIN~UPPERLEFT 

DATABASE CREATE 

~·n-:it ADINA CONTROL IKFORtiATION 

HEAD !KG '3D-SUPERHEATER HEADER' 
;'; 

"'''' MASTER DEGREES OF FREEDOM ARE DEFINED 

,.,.,,,.,.,,,ADINA COtiTROL I~FOR~IATION, Cot1'1EKT LINES 27: 32 
~·: 

HASTER IDOF~OOO Ill ITP56~1 
PORTHOLE VD~~AX FORciATTED~YES FILE~60 
PRI~T01'T \' O LWlE=:-lAXIi"lC~l 
KI~.;"E:·iATICS DISP=LARGE STRAIKS=Sl1ALL 
A~ALYSIS TYFE~STATIC 
TOLERANCES RCTOL~O. 075 ITEfiAX~25 

~·dn-: ADH~A-T CONTROL INFORMATION, CO~iMENT LINES 36: 102 

,,,,.,;,·,;, FEPROGRAII PROGRAti~ADINA-T 

PRit\'TOCT VOLm1£;::}fAXINU~l 
,.,,.,,,,,,,, PORTHOLE FORIIATTED~YES 
,·,,·~,·,,•,,•,,·, }fASTER ITP56""1 
~':.·:,'t;h·,,·, A'!\.ALYSIS TYPE=STEADY 
,.,,'n'n'r;,.·, TiflESTEP 
,.,.,,,.,,,.,,.,,, 1''''"'1. 

,·,;, THESE THIEFU,CTIO'S DEFINE THE L0\1' TEMP. SIDE OF THE MODEL 

""''''''"' TIHEFCKCTIO'\ I ,.,.,,.,,,,.,,,.,.,,.,.,,.,,0, '"'"•874, 3 
;':;':;';:;'r;':;':;'r;';:•h;':;':;': 1. •'<>'d: 8 7 4, 3 
,.,,.,,.,,.,,.,,., THlEFl:\CTIO~ 3 
,.,., . ..,.,,._.,.,,._.,,·,-;,,·,-;',,·,o . ... d"''f-5 7. s 
;':-;';;';;'d::'::";:"6dd::': 1. :'dd: 8 5 7 . 8 
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m'n'hhh~ Tl~fEFU\'CTim: 4 
**~'~'•bhhhh'nh'<>'•O. ~··*~'•641. 4 
;';f:-::~bb';~·-~~~bh': 1. *~'•* 841. 4 
*''*'""'' TI~IEFC~CTIO~ 5 
.......... ~~bb';;';-; .. ;';·;';;'.Q_ *•'.-.'•624. 9 
m-n·,.,-,.,.,**•':*•b'n'•l. •':-.'.-.':624. 9 
~·:--'•**•',-;, TIMEFL'NCTIO:\ 6 
*.,:,·,*•"*•'b'h'•*•:*O. *~'d•BOB. 4 
*•h'•***•'nb';;h':-k1. ;h'.-.'•808. 4 
*.,.,,.,.,.,..,., Tl~lEFUNCTION 7 
**•'~*•'n'•*•'n':;'r•'<•"O. ;'ddr 7 9 2. 0 
*•h"<*<i,-.~*'"*** 1. ;';;'d; 7 9 2. 0 
***•bh'r THlEFUNCTIO~ 8 
****•"**•'<Yd<**O. •'r*-.'•775. 5 
**•'r•b'•**•'r*;'r;'rl'•1. 1''*''r 7 7 5. 5 

* "* THESE TniEFU~CTIO~S DEFINE THE HIGH TEMP. SIDE OF THE HODE L 
;'; 

.,-.,.,*.,.,,.,.., Tl~lEFU:J'CTION 2 
'""'**'""""""'0. '""''880. 0 
*•h';*;';;";*;';;';;';,':·l'::l. ~h';;':880. 0 

*-;.-:.-.·,,.,, TPlEFL':\CTI O:\ 9 
•':-fn'd;;';;';;b';;':.';;';;'rO. ;';;';;'<863. 3 

,,.,.,,.,,,,.,,.,.,,.,*,··1. '""''863. 3 
,.,,.,,,,.,., Tlc1EFC\CTIO~ 10 
;b'n'.,';;';•.';*;h'::'d;;':Q. ;';;';;'<6.+6. 7 

,..,.,.,,.,.,,., TI~IEFC\GTIO~ 11 

*'"'*''"'""' '''''''0. ;,;.,·,830. 0 
'"'*'"''·.,·,;.,·,;.,·,;,1. ,..,.,.,830. 0 
,,,.,;,;,;.,; TI:IEFL"\CTIO\ !:! 
''*'"..,..,.,.,,,,.,,.,.,,., 0. ,.,,.,., 813. 3 
-.':;';;h';;';;';;'n'n';;';;'n': 1. ;';;h'; 813, 3 
,..,.,.,.,.,,., TI~IEFC\CTIO\ 13 
~;';;':;';;';•,-.,,h';;':;b':-;<0. , . ., .• ,.,,96. 7 
,..,.,,.,,,.,.,,-..,-..,.,., .... ,.,.,.,.;1_ ;';;';;':-:96. 7 
,.,,.,..,..,.,,., THlEFV;cno:-; 14 

'"'"'*""''"'"'"'"''''0. '''"'780. 0 
,..,.,,..,.,..,,,..,,,..,.,,., 1. ,.,,..,, 7 8 0. 0 

'''' THIS TI~IEFC\CTIO\ DEFI,ED THE HID~ODES FOR THE IN~ER PART OF THE HEADER 

''"'*'·,,-.,., TI:IEFC\CTIO\ 15 
-!;"!:-I;;':;';;';;':*;':;':;':;';Q. ;';;';;': 8 7 7. 2 
*•'•*•b';;';;';;';;';i:;'n'; 1. ;h'ci: 8 7 7. 2 

,.,., THIS THIEFCiCTIO\ DEFI!'ES THE ti!DNODES FOR THE OUTER PART OF THE HEADER 

,-n';*•'dn'• TI~lEFL'\CTIO:\ 16 
~-"'"·,.,-,.,.,., . ..,.,.,.".,.,-;-;_..,,o . .,.,,.,._.,; 7 7. s 
~·,-~::··*'"':;';;';·i:;';;';;': 1 . .,-,.,-,,·,; 7 7. 8 
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"*'' THE MATERIAL PROPERTIES ARE DEFI:iED 
* COMNENT LINES 110: 116 
'"'*MATERIAL 1 TYPE=TE~PDEP-K 
,h'nb'n'n': 70. 0 20. 70 
'""'"'""''200. 0 21. 16 
,..,'n .. .,..,,..,.~4oo. o 21. 40 
>h'nh'f•'n'<-600. 0 20. 93 
.,,,.,.,b._,.,.,.,800. 0 20. 0 
-in'n':*•h':9QO. 0 19. 3 

·Mn'<- THE TEMPERATURES ARE IN DEGREES F 
'' COM~ENT LINES 120' 126 

;, 

MATERIAL 1 THERMO-ELASTIC TREF=D. D 
70. 0 299000DD D. 3 D. DDDDD644 

2DD. D 295DODDO D. 3 D. ODODD672 
4DO. 0 28600000 0. 3 0. 00000706 
600. 0 27400000 0. 3 0. 00000739 
800. 0 25700000 0. 3 0. 00000761 
900. 0 24500000 0. 3 0. 00000772 

>h'r>'<- THE ELEMENT IS DEFIK'ED 

-Jnh'n'< EGROLIP 1 THREEDCO>IDCCTION N=l 
EGROUP 1 THREEDSOLID H=1 
STRESSTABLES 1 1 2 3 4 5 6 
EDATA/E;:TRIES EL TABLE 

8 9 10 11 12 13 14 15 16 
PR!l<T 

1 1 YES 
STEP 1 TO 
288 1 YES 

'""' THE COORDINATES FOR THE I:iNER TUBE ARE DEFINED 

SYSTEH 1 TYPE=CYLINDRICAL 
COORD!l<ATES/ENTRIES KODE 

1 

3 
4 
5 
6 
7 
8 
9 

10 
11 

LH.;E CYLIOIDRICAL 1 6 
LIKE CYLI~DRICAL 2 6 
LIKE CH!:"iDRICAL 3 6 
LIKE CYLIO:DRICAL 4 6 
LINE CYL!';DRICAL 6 
LI NE CYLI!\DRICAL 
LIKE CYLINDRICAL 
L!!(E CYLINDRICAL 
LI:iE CYLI NDRICAL 

X=9. 4 
R 

0. 63 
0. 75 
0. 63 
0. 75 
0. 63 
0. 75 
0. 63 
0. 75 
0. 63 
0. 75 
0. 75001 

Y=l. 0 Z=l. 125 
THETA XL 

0 0. 0 
0 0. 0 
0 0. 156 
0 0. 156 
0 0. 218 
0 0. 218 
0 2. 0 
0 2. 0 
0 4. 0 
D 4. 0 
0 2. 0 



LI'E CYLI,DRICAL 10 10 
LI'E CYLI~DRICAL 11 11 

'"'* THE IIESH FOR THE INNER TUBE IS GENERATED 

GI'OLUIIE 10 10 
GVOLU~lE 8 8 7 
GI'OLUME 6 6 5 
G\'OLlJIIE 4 4 3 

7 EL1=6 EL2=1 EL3=4 N0=2 0 
EL1=6 EL2=1 EL3=4 K0=20 
EL1=6 EL2=1 EL3=1 N0=20 
EL1=6 EL2= 1 EL3=1 N0=20 

*** THE COORDINATES FOR THE OUTER TUBE ARE DEFINED 

SYSTEM 2 TYPE=CYLI@RICAL X=9. 4 ¥=3. 0 Z=l. 125 
COORDIMTES/E:\TRIES NODE R THETA XL 

463 0. 63 0 - 0. 4564 
464 0. 75 0 - 0. 49 
4 65 0. 63 0 - 0.09327705 
4 66 0. 75 0 -0. 11162873 
479 0. 63 180 -0. 1036 
490 0. 75 180 -0. 07 
467 0. 63 0 0. 218 
468 o. 75 0 0. 218 
469 0. 63 0 1. 64381482 
470 0. 75 0 1. 61759259 
471 0. 63 0 4. 0 
472 0. 75 0 4. 0 
473 0. 75001 0 1. 61759041 
589 0. 75001 180 1. 94537256 
474 0. 63 30 - 0. 43276688 
475 0. 63 60 -0 . 3682 
476 0. 63 90 - 0. 28 
477 0. 63 120 - 0. 1918 
478 0. 63 150 - 0. 12723312 
480 0. 63 210 - 0. 12723312 
48 1 0. 63 240 - 0. 1918 
482 0. 63 270 -0. 28 
483 0. 63 300 -0. 3682 
4 8-+ 0. 63 330 - 0. 432 76688 
455 0. 75 30 -0. 46186535 
1.86 a. 75 60 -0. 385 
487 0. 75 90 -0. 28 
488 0. 75 120 -0. 175 
489 0 . 75 150 -0. 09813465 
491 0. 75 210 -o. 09813465 
492 0. 75 240 -o. 175 
493 0. 75 270 -0. 28 
494 0. 75 300 - 0. 385 
495 0. 75 330 - 0. 46186535 
58!, 0. 75001 30 1. 63954765 
525 0. 750 01 60 1. 69953594 
586 0. 75 001 90 1. 781481--'1-8 
5S7 0. 75001 120 1. 86342702 
588 0. 75 001 150 1. 92341531 
590 0. 75 001 21J 1. 923415.31 
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591 0. 7500 1 240 l. 86342702 
592 0. 75001 2 70 l. 78148148 
593 0. 75001 300 1. 69953594 
594 0. 75001 330 l. 63954765 
496 0. 63 30 - 0 . 08036908 
497 0. 63 60 -0. 04510387 
498 0. 63 90 o. 0030693 
499 0. 63 120 0. 05124247 
500 0 . 63 150 0. 08650768 
501 0. 63 180 0. 09941564 
502 0. 63 210 0. 08650768 
503 0. 63 240 fJ. 05124247 
504 0. 63 270 0. 0030693 
505 0. 63 300 -o. 0451038 7 
506 0. 63 330 -o. 08036908 
507 o. 75 30 -o. 09626212 
508 0. 75 60 - 0 .051.27972 
509 0. 75 90 0. 0030693 
510 0. 75 120 0. 06041831 
511 0. 75 150 0. 1021.007 I 
512 0. 75 180 0. 11776732 
513 0. 7 5 210 0. 10240071 
514 0. 75 240 0 . 0604 1831 
5 15 0. 75 270 0. 0030693 
516 0. 75 300 - 0 . 05427972 
517 o. 75 330 -o. 09626212 
51.0 o. 63 30 l. 6622586 7 
s.:. 1 0. 63 60 l. 71264813 
542 0. 63 90 l. 78148148 
5!.3 o . 63 120 1. 85031480:.. 
5!.4 0. 63 150 1. 900/043 
545 0. 63 180 l. 91914817 
546 0. 63 210 l. 9007043 
547 0 . 63 240 l. 85031484 
548 0. 63 270 l. 78148148 
5.:09 0. 63 300 l. 71264813 
550 0. 63 330 l. 6622586 7 
551 0. 75 30 1. 63954951 
552 0. 75 60 1. 69953704 
553 o. 75 90 l. 78148148 
551. 0. 75 120 l. 86342593 
555 0. 75 ISO 1. 92341346 
556 0. 75 180 1. 9.:0537037 
557 0. 75 210 l. 923'd346 
558 0. 75 21.0 l. 86342593 
559 0. 75 270 l. 7811.811.8 
560 0. 75 300 1. 69953704 
561 0. 75 330 1. 63954951 

~·: 

Ll!\E !\ODES 1.63 463 474 475 
47 6 STEP 1 TO 484 

LI NE NODES 1.64 464 485 1.86 
487 STEP 1 TO 495 

LI~E ~ODES 465 1.6j 496 497 
498 STF.P 1 TO 506 

LISE !'ODES 466 46b 50 7 508 
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509 STEP 1 TO 517 
LH;E CYLIKDRICAL 467 467 6 1 
LINE CYLDiDRICAL 468 468 6 1 
LIKE I'ODES 469 469 540 541 

542 STEP 1 TO 550 
LIKE NODES 470 470 551 552 

553 STEP 1 TO 561 
LI~E CYLINDRICAL 4 71 4 71 6 1 
LI~E CYLINDRICAL 472 472 6 1 
LIKE !\ODES 473 473 58~ 585 

586 STEP 1 TO 594 

*** TilE MESH FOR THE OUTER TUBE IS GENERATED 

GVOLU~E 472 472 471 471 470 470 469 469 EL1=6 EL2=1 EL3=4 N0=20 
GVOLUNE 470 470 469 469 468 468 467 467 £11=6 EL2=1 EL3=4 N0=20 
GVOLV~lE 468 468 46 7 46 7 466 466 465 465 EL1=6 EL2=1 EL3=1 N0=20 
GVOLli~lE 466 466 465 465 464 464 463 463 EL1=6 EL2=1 EL3=1 N0=20 

''** THE COORDn:ATES FOR THE HEADER AROUND THE TUBES ARE DEFINED 

SYSTE~l 3 TYPE=CARTESIA»; X=9. 4 Y=O Z=O 

*'"'" I~-:\ER TlBE HEADER NODES 

COORDI~ATES /E~TRIES NODES X y z 
925 0. 0 0. 0 0. 
926 0. 156 0. 0 0. 
927 0. 218 0. 0 0. 0 
928 2. 0 0. 0 0. 0 
929 0. 0 0. 0 1. 125 
930 0. 156 0. 0 1. 125 
931 0. 2.18 0. 0 1. 125 
932 2. 0 0. 0 1. 125 
933 0. 0 0. 0 2. 25 
934 0. 156 0. 0 2. 25 
935 0. 218 0. 0 2. 25 
936 2. 0 0. 0 2. 25 
937 0. 0 2. 0 0. 0 
9:;8 0. 156 2. 0 0. 0 
939 0. 218 2. 0 0. 0 
9-'+0 2. 0 2. 0 0. 0 
9"1 0. 0 2. 0 1. 125 
9.!.2 0. 156 2. 0 1. 125 
9C3 0. 218 2. 0 1. 125 
904 2. 0 2. 0 1. 125 
9..'.5 0. 0 2. 0 0 25 
9"6 0. 156 2. 0 2. 25 
g_., 7 0. 213 2. 0 2. 25 
g ... s 2. 0 2. 0 2. 25 

~ODES OF THE CE:;TE:lS OF THE Tt:BES FOR HESH GE);ERATION 

0. 0 1.0 1. 125 



,, 
... 

'1: 

idd: 

950 D. 156 1.0 1. 125 
951 D. 218 1.0 1. 125 
952 2. 0 1.0 1. 125 
953 D. 0 3. 0 1. 125 
954 D. 156 3. 0 1. 125 
955 D. 218 3. 0 1. 125 
956 2. 0 3. 0 1. 125 

NODES FOR THE OUTER TUBE HEADER 

1230 1. 41 4. 7 2. 25 
1231 0. 218 4. 2764467 t. 25 
1232 -0. 171 4. 13822335 2. 25 
1233 -0. 56 4. 0 2. 25 
1234 1. 41 4. 7 1. 125 
1235 0. 218 4. 2i64467 1. 125 
1236 -o. 171 4. 13822335 1. 125 
1237 -o. 56 4. 0 1. 125 
1238 1. 41 4. 7 D. 0 
1239 D. 218 4. 2764467 D. 0 
1240 -0. 171 4. 13822335 0. 0 
1241 -0. 56 4. 0 0. 0 

GENERATION OF THE HESH FOR THE Ih'NER TUBE HEADER 

LINE !'ODES 123 125 124 
LINE ARC 68 70 NCEI'=951 EL=l tl=l NCO=ALL 
LINE ARC 46 48 NCEN=950 EL=l tl=l NCO=ALL 
LII'E ARC 24 26 NCEN=9~9 EL=l tl=! I'CO=ALL 
GVOLUHE 948 936 125 123 947 935 70 68 ELl=! EL2=1 EL3=4 NC=N 
GYOLUHE 947 935 70 68 946 934 48 46 ELl=! EL2=1 EL3=1 NC=A 
GV OLUtiE 946 934 48 46 945 933 26 24 EL!=l EL2=1 EL3=1 NC=A 

LINE NODES 125 127 12 6 
LINE ARC 70 72 NCEN=951 EL=l tl=! I'CO=ALL 
LI NE ARC 48 50 NCE~=95 0 EL=1 M=1 NCO=ALL 
LINE ARC 26 28 NCE:i=949 EL=l M=l NCO=ALL 
GYOLUHE 936 932 127 125 935 931 72 70 ELl=! EL2=1 EL3=4 NC=N 
G\"OLU~IE 935 931 72 70 934 930 50 48 ELl=! EL2=! EL3=1 NC=A 
GVOLUNE 934 930 50 48 933 929 28 26 EL!=l EL2=1 EL3=! :\C=A 

LIKE NODES 127 129 128 
L!';E ARC 72 74 l\CE!\=951 EL=l M=l NCO=ALL 
LINE ARC 50 52 l\CE!\=95 0 EL=l tl=l NCO=ALL 
Ll !\E ARC 28 30 l\CEN=949 EL=l tl=l NCO=ALL 
GVOLU~lE 932 928 129 127 931 927 74 72 ELl=! EL2=1 EL3=4 NC=N 
GVOLU'lE 931 927 74 72 930 926 52 50 ELl=! EL2=1 EL3=1 NC=A 
GVOLU~lE 930 926 52 50 929 925 30 28 ELl=! EL2=1 EL3=1 NC=A 

LINE NODES 129 131 130 
LINE ARC 74 76 NCEN=951 EL=l tl=l NCO=ALL 
LINE ARC 52 54 NCEN=950 EL=l U=l NCO=ALL 
LP;E ARC 30 32 l\CE!\=949 EL=1 H=1 N'CO=ALL 
GVOLU~1E 928 940 131 129 9 2 7 939 76 74 EL1=1 EL2=1 EL3=4 NC=~ 
GVOLU:·IE 927 939 76 74 926 938 54 52 ELl=! EL2=1 EL3=1 KC=A 
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* 
GVOLUME 926 938 54 52 925 937 32 30 ELl=! EL2=1 EL3=1 NC=A 

LI~T NODES 131 11 132 
LI:\E ARC 76 6 ~C£'<=951 EL=l M=l NCO=ALL 
LI~E ARC s:. 4 ~CE!\=950 EL=l M=l NCO=ALL 
LI!\E ARC 32 2 ~CW=949 EL=l M=l ~CO=ALL 
G\"OLU!'1E 940 944 11 131 939 9:,.3 6 76 ELl=l EL2=1 EL3=4 KC=N 
GVOLUME 939 943 6 76 938 942 4 54 ELl=! EL2=1 EL3=1 NC=A 
GVOLUtlE 938 9:.2 4 5:. 937 941 2 32 ELl=! EL2=1 EL3=1 NC=A 

Ll'E NODES 11 123 122 
Lit;£ ARC 6 68 NCEN=951 EL=l M=l NCO=ALL 
LII'E ARC 4 46 tiCEt-;=950 EL=l tl=l tiCO=ALL 
LI:\E ARC 2 2:. NCE!\=949 EL=l tl=l NCO=ALL 
GVOLUIIE 944 948 123 11 943 947 68 6 ELl= ! EL2=1 EL3=4 NC=N 
GVOLUME 943 94 7 68 6 942 946 46 4 ELl=! EL2=1 EL3=1 NC=A 
GVOLUtlE 942 946 46 4 941 945 24 2 ELl=! EL2=1 EL3=1 NC=A 

*** GE~'ERATIO~ OF THE tlESH FOR THE Ot:TER TUBE HEADER 

* 

111\E KODES 587 589 588 
LI:\E :\ODES 532 534 533 
Ll:\E NODES 5 10 5 12 511 
LI~"E mDE S 4 88 4 90 48 9 
GVOLC:IE 948 944 589 5 87 
LI!\E !\ODES 5 32 510 891 
G\'OLU:IE 9~7 943 534 532 
LI:\E !\ODI:S 510 488 909 
G\'OLL':'IE 9:.6 942 512 510 

LH;E ~ODES 5 89 591 590 
LI~:C 1\0DES 5 3-+ 536 535 
111\E KODES 512 514 513 
Lll(£ 'CODES 490 492 491 
GVOLC:IE 9 .... 4 940 591 589 
LI\E !\JD~S 536 514 893 
GVOLl:lE 943 939 536 534 
Ll!\E \ODES 514 492 911 
GYOLC;r: 9-Z 938 514 512 

LI'CE !\JDES 591 593 592 
Lit;£ :\ODES 536 538 537 
LI:\E: :\ODES 514 516 515 
Ln;E :\ODES 492 494 493 
G\"OLT2IE 940 1238 593 591 
LI:\L KODES 538 516 894 
GVOLCiE 939 1239 538 536 
Le,'£ !\ODES 516 494 912 
GI"OLC:iE 938 1Z40 516 514 

LI!\E !\ODES 593 4 73 59:0 
LI!\E ~ODES 538 468 539 
LIKE :\ODES 516 4 66 517 
LI:\E ~ODES .;;'J4 .:. 5.:. 495 

947 

946 

945 

943 

942 

941 

939 

938 

937 

943 534 532 EL!=l EL2=1 EL3=4 NC=N 

942 512 510 ELl=! EL2=1 EL3=1 NC=A 

94 1 490 4 88 ELl=! EL2=1 EL3=1 NC=A 

939 536 5 34 ELl= ! EL2=1 EL3=4 NC=N 

938 514 512 ELl=! EL2=1 EL3=1 NC=A 

937 492 490 ELl=! EL2=1 EL3=1 NC=A 

1239 538 536 ELl=! EL2=1 EL3=4 NC=~ 

1240 516 514 ELl=! EL2=1 EL3=1 NC=A 

1241 494 492 ELl=! EL2=1 EL3=1 NC=A 

G"\Ol..t.:~lE 123S 1234 L.:"3 593 1239 1235 468 538 ELl=l EL2=1 EL3=4 KC=~ 
G\.QJ:..CII:: 1239 1235 .:.68 S3E 12 .. 0 1236 466 516 ELl=l EL2=1 EL3=1 ~C=A 



;, 

,, 

GVOLU11E 1240 1236 466 516 

LINE NODES 473 585 584 
LicE NODES 468 530 529 
LicE NODES 466 508 507 
LINE NODES 464 486 485 
GVOLUtiE 1234 1230 585 473 
LINE NODES 530 508 890 
GVOLUtiE 1235 1231 530 468 
LINE NODES 508 486 908 
GVOLUtiE 1236 1232 508 466 

LINE NODES 585 587 586 
LINE NODES 530 532 531 
LIKE NODES 508 510 509 
LICE NODES 486 488 48 7 

1241 1237 464 494 ELl=! EL2=1 EL3=1 NC=A 

1235 1231 530 468 ELl=! EL2=1 EL3=4 NC=N 

1236 1232 508 466 ELl=! EL2=1 EL3=1 NC=A 

1237 1233 486 464 ELl=! EL2=1 EL3=1 NC=A 

GVOLUtiE 1230 948 587 585 1231 947 532 530 ELl=! EL2=1 EL3=4 NC=N 
GVOLUHE 1231 947 532 530 1232 946 510 508 EL1=1 EL2=1 EL3=1 NC=A 
GVO LUIIE 1232 946 510 508 1233 945 488 486 ELl=! EL2=1 EL3=1 NC=A 

~h·r~·: THE COORDINATES FOR THE REST OF THE HEADER ARE DEFINED ,, 
SYSTE~l N=O 

COORDINATES/ ENTRIES NODE X y z 
136 6 9. 09 6. 32 0. 0 
1367 9. 09 6. 32 2. 25 
1368 7. 86 4. 67 0. 0 
1369 7. 86 4. 67 2. 25 
1370 6. 9 6. 79 0. 0 
13 71 6. 9 6. 79 2. 25 
1372 6 . 644 4. 85 0. 0 
137 3 6 . 644 4. 85 2. 25 
1374 4. 91 6. 37 0. 0 
1375 4. 91 6. 37 2. 25 
13 76 5. 39 4. 6 0. 0 
13 77 5. 39 4. 6 2. 25 
1378 3. 16 5. 575 0. 0 
13 79 3. 16 5. 575 2. 25 
1380 4. 3 4. 057 0. 0 
1381 4. 3 4. 057 2. 25 
1382 1. 93 4. 61 0. 0 
1383 1. 93 4. 61 2. 25 
1384 3. 31 3. 33 0. 0 
1385 3. 31 3. 33 2. 25 
1386 0. 77 3. 03 0. 0 
1387 0. 77 3. 03 2. 25 
1388 2. 53 2. 356 0. 0 
1389 2. 53 2. 356 2. 25 
13 90 0. 17 1. 55 0. 0 
13 9 1 0. 17 1. 55 2. 25 
1392 2. 046 1. 22 0. 0 
13 93 2. 046 1. 22 2. 25 
139.4 0. 0 0. 0 0. 0 
1 39 5 0. 0 0. 0 2. 25 
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1396 1. 87 0. 0 0. 0 
1397 ]. 8i o. 0 2. 25 
1398 8. 27 5. 22 0. 0 
1399 6. 27 5. 22 2. 25 
t.:..oo 8. 065 4. 945 0. 0 
140 1 B. 065 4. 945 2. 25 

THE t!ESH FOR THE REST OF THE HEADER IS GENERATED 

~· 
GVOLC:iE 1238 1230 1231 1239 1366 1367 1399 1398 EL1=2 EL2=4 EL3=1 
GVOLl:IE 1239 1231 1232 1240 1398 1399 1401 1400 EL1=2 EL2=1 EL3=1 
GVOLVHE 1240 1232 1233 1241 1400 140 1 1369 1368 EL1=2 EL2=1 EL3=1 
GVOLt:~lE 1367 1366 1370 1371 1369 1368 1372 1373 EL1= 2 EL2=1 EL3=6 
GVOLU~!E 1371 1370 1374 1375 1373 1372 1376 1377 EL1=2 EL2=1 EL3=6 
GVOLl1!E 1375 137!. 1378 1379 1377 1376 1380 1381 EL1=2 EL2=1 EL3=6 
GVOLV:·IE 1379 1378 1382 1383 1381 1380 1384 1385 EL1=2 EL2=1 EL3=6 
GVOLt:~IE 1383 1382 1386 1387 1385 1384 1388 1369 EL1=2 EL2=1 EL3=6 
GVOLt::!E 1387 1356 1390 1391 1389 1388 1392 1393 EL1=2 EL2=1 EL3=6 
GVOLL":IE 1391 1390 1394 1395 1393 1392 1396 1397 EL1= 2 EL2=1 EL3=6 

''*'' THE BOL,DARY CO~DITIO~S FOR THE HEADER ARE DEFIXED 

\."HE\' USI~G ADI\A- T, CO~~IE~"T OUT LIKES 526: 586 

THE \'ODES AT THE CE~"TER OF THE Tt:BES ARE FIXED 

BOli\DARIES 111111 TYPE=l-:ODES/949 STEP 1 TO 956 

''* THE SODE AT THE ORIGIK IS FIXED 

BIJl'~D;",RIES 111111 TIPE=;.l'ODES/1892, 1891, 1893, 1394,1395 

<n"• THl: \ODES ABOI'E THE ORIGI\ ARE OKLY ALLO\iED TO ROLL IN THE X-DIRECTION 

BO\,DAR!ES 011111 TYPE=\ODES 
932 1015 1018 1023 1026 1031 1034 1039 931 1043 930 1046 929 
1895 1902 1906 1913 1917 192'- 1928 1935 1939 1946 1950 1956 

*'"' Tr.E \JDES IS THE Y=O FLA\E ARE COKSTRAIKED TO ROLL 0\LY I;; THAT PLA\'E 

BOL,DAR!ES 010111 TYPE=\CDES 
936 1013 10:.9 9:8 961 1051 966 1017 1053 1054 973 1059 978 1025 1061 1062 
985 1%7 990 1033 1069 1070 997 1075 935 1041 1077 927 1004 1079 93.:. 1044 
1080 926 1009 1082 933 10'- 7 1083 925 1394 1395 1891 1893 1894 1896 1900 
1901 1903 19C- 1905 1907 1911 1912 191.:. 1915 1916 1918 1922 19:3 1925 1926 
192i 1929 1933 193.:0. 1936 1937 1938 1940 19!..4 19.:0.5 1947 1948 1949 1951 1396 
1397 1955 1957 

''* Tli£ :<ODES 1\ Tl!.S Z=O PL!,:.;;: ARE CO)(STRAH;ED TO ROLL o:;LY IS THAT PLA:O:E 

BOL,DARIES 001111 TYPE.=~GJES 
1 3 4 5 7 8 9 10 11 17 28 

39 5( 6~ 72 83 g, 105 116 127 133 136 139 142 
1"3 1,, 151 1 ~ J 163 166 169 1;s 131 18• tei 190 193 
19) : ~' ~ : 3 211 21; 223 226 22S 23:: 235 2 .. 1 2"7 250 
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253 259 265 268 271 274 277 280 283 286 289 292 29 
301 307 310 313 319 325 328 331 334 337 343 349 35 
355 361 367 370 373 376 379 385 391 394 397 403 40. 
412 415 418 421 424 427 430 433 436 439 442 445 44 
451 454 457 460 463 464 465 466 467 468 469 470 47 
472 473 479 490 501 512 523 534 545 556 567 578 58 
595 598 601 604 607 610 613 619 625 628 631 637 64' 
646 649 652 655 661 667 670 673 679 685 688 691 69 
697 703 709 712 715 721 727 730 733 736 739 742 74 
748 751 754 75 7 763 769 772 775 781 787 790 793 79 
799 805 811 814 817 823 829 832 835 838 841 847 85 
856 859 865 871 674 877 880 883 • 886 889 892 895 89 
901 904 907 910 913 916 919 922 941 942 943 944 101 

1016 1020 1022 1024 1028 1030 1032 1036 1038 1040 1042 1045 104 
1055 1063 1071 1122 1123 1124 1126 1128 1130 1131 1132 1134 113 
1138 1139 1140 1142 1144 1146 1147 1148 1150 1151 1153 1154 115 
1159 1163 1167 1174 1176 1179 1182 1184 1187 1190 1192 1195 119 
1200 1202 1204 1206 1210 1216 1222 1234 12 35 1236 1237 1279 128 
1281 1283 1285 1287 1288 1289 1291 1293 1295 1296 1297 1299 130 
13 03 13 04 1305 1307 1308 1310 1311 1313 1320 1328 1336 1403 140 
14 09 1412 1415 1418 142 1 1425 1429 1433 1437 1441 1445 1448 145 
1454 1457 1460 1463 14 66 1469 1472 1475 1478 1482 148 6 1489 149 
1497 15 00 15 04 1508 15 11 1515 1519 1522 1526 1530 1533 1536 153 
1542 15 45 15 48 1552 1556 15 59 1563 1567 1570 1574 1578 1581 158 
1589 15 92 15 96 1600 1603 1606 160 9 1612 1615 1618 1622 1626 162 
1633 1637 1640 1644 1648 165 1 1655 1659 1662 1666 1670 1673 167 
16 79 1682 1665 1688 1692 169 6 1699 1703 1707 1710 1714 1716 172 
17 25 1729 1732 1736 1740 1743 1746 1749 17 5 2 1755 1758 1762 176 
1769 177 3 1777 1780 1784 1786 1791 1795 179 9 1802 1806 1810 181 
18 16 1819 162 2 1625 1828 1832 1836 1839 1843 1847 1850 1854 185 
1861 1865 1869 1872 1876 1880 1883 1886 1889 1898 1909 1920 193 
1942 1953 

THE I NTERKAL PRESS\:RE LOAD IS APPLIED 

,,,,,., \!HEN US ! KG AD !l\A -T, Cm!~EST OUT LI SES 59 3: 613 

LOADS ELE~!ENT 
I - 2 700 
STEP 1 TO 
12 0 - 2 700 
55 - 3 700 
STEP 1 TO 
60 -3 700 
115 -3 700 
STEP 1 TO 
120 -3 700 
126 - 3 700 
STE P 6 TO 
192 -3 700 
203 - 2 700 
204 -2 700 
215 -3 70 0 
STEP 12 TO 
20 7 - 3 700 
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216 - 3 700 
STEP 12 TO 
2SS - 3 700 

'in'tn THER!-IAL LOAD 
CO~If!E~T LI:\ES 617: 620 

in'n't IN"ITIAL TE~IPERATURES 
~'nh'r 1 350. 0 
*'"' STEP 1 TO 
~-:-.-.,''1 9 57 350.0 
''"'*''' ~·HE:\ USING ADI:\A, CO~l1E:\T OUT LINES 623: 849 

* *** LOADS TEHPERA Th'RE 

1:\:\ER !\ODES OF THE HEADER 

10\i TE~!PERATURE SIDE OF NODEL (Z;O, 0) 

*~'ri:inh'r 1 2 ,.,., .. STEP TO 
925 2 

*~'d': 93i 1 
1119 I 
1241 I 
1276 , .. , .. * 1368 I 
STE? TO 
139> I 

>'dd: 1.:.59 1 
153:. I 1 ,.,,.,,., STEP iO TO 
195.:0 I 1 

9:6 
938 

1115 
1::!-IJ 
1:::73 
140J 
1450 
15:!8 
s:t:? iO TO 
19'-S 1 3 
15::!3 1 3 
STEP 70 TO 
19·3 I 3 

927 I 
939 I 

-;,-,·.-~:: 1113 I 4 
123~ I ,.,,.,,., 12i0 I 4 
139f I 4 
1-d ... I 
151:! I 
SJ _;• 70 Tu 
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•nr•~ 1932 1 4 
•'r'i:~·: 1517 1 4 
•'nbf STEP 70 TO 
*'''* 1937 1 4 

" 
•'d~~f 1070 1 
1nh'• 1105 1 
~hhf 1106 1 
~bh'~ 1262 1 
~·:~·~~' 1263 1 
•h'n'• 1411 1 5 
•'r*~·· 1439 1 5 
•T•'n'~ 1501 1 5 
*in': STEP 70 TO 

1921 1 5 
•'d;·k 1506 1 5 
•b'n'• STEP 70 TO 
,•,f.;': 1926 1 5 

~b'd: 1062 6 
•h'n': 1097 6 

~··~····: 1098 6 
~h':•'r 1254 6 
*•'<>'~ 1255 6 

'''"' 1408 6 
,·,~· .... ~ 1431 6 
•'<>'d: 1490 1 6 
;'n":•': STEP 70 TO 
~·r.;::': 1910 1 6 
~·n·n<: l!t9 5 1 6 ,.., . .,., STEP 70 TO 
-!::'r•'• 1915 1 6 
;': 

1054 1 
;h';-;,'; 1089 1 

1090 1 ,.,,.,,., 1246 1 
:h'<'i.- 1405 1 
~nr::: 1423 1 
;'nb': 1479 1 7 
-;,h'r::'~ STEP 70 TO 

1899 1 7 -;,,.,,., 1484 1 7 
:':;'n'r STEP 70 TO ,,, ...... , 1904 1 7 

928 8 
940 8 

-.·,,-n': 1085 8 
1238 8 

:n.-;: 1242 8 
-!:;'r;': 1366 1 8 

~·······~ STEP 4 TO 
1394 1 8 

;': 1402 1 8 
1470 1 8 
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*~'d-: STEP ;o TO 
1890 1 8 ,, 

, ..... HIGH TE~PERA TuRE SIDE OF THE MODEL (Z; 2. 25) 

~bh'< 933 I 
*)'d• 9~5 I 

1010 I 

*'"* 1233 I 
1365 I 
STEP 4 TO 

*** 139i I 2 
*)'<* 1!.61 I 2 

1532 1 2 
*"'-'•* STEP 70 TO 
*•'•* 19.52 I 2 .. 
'"r'h* 93· 9 
~·:"/:,·: 9.16 9 

1005 9 
1232 9 ,.,, ..... 1360:. 9 
1401 9 

•'•*•" 1.:..52 9 
1521 I 9 

*······ STE? 70 TO 
19C1 1 9 
15.:: .. 1 9 
STE? 70 TO 

•':1d: 19~· 9 

935 10 
f6n': 9 ... ~ 10 

10C~ 10 
1"31 10 
1353 1'o 
1399 10 
1416 10 ...... 1510 10 
STE? 70 TO 
193' 1 10 
1313 1 10 , .. , . .,., STfP 70 TO 

,·n·:i~ 1933 I 10 

988 11 
9ln 11 
990 11 ...... 1325 11 

1359 11 
*''"''' 1!.13 11 

1C.I3 11 
1099 11 
ST~P 70 p 
19n I 11 

,,._·,..,·, 15 1~· .: 1 11 
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~'ddr STEP 70 TO 
~hh'( 1922 1 11 
~·~ 
,'n'dr 976 12 
,.bh'c 977 12 
~'b'd~ 978 12 
,'o';;,'c 1327 12 
,'dd~ 1355 12 
,··** 1410 12 
~'nb'c 1435 12 

1488 1 12 
,·.*~·· STEP 70 TO 
~·d:~·· 1908 1 12 
~··~r,·. 1491 1 12 

STEP 70 TO 
,h'r,'r 1911 1 12 , .. 
**•'.: 964 1 13 
*•'r:'r 965 1 13 
*,'r-;,';; 96 6 1 13 
-;,b'6': 1319 1 13 
*~'d: 1351 1 13 

1407 1 13 
-;,b'o'r 1421 1 13 

1477 1 13 
-;,';;'n';; STEP 70 TO 
-;,';-;,b'r 1897 1 13 

1480 1 13 
STEP 70 TO 

-;,'n'rir 19 00 1 13 ,.( 
~ ...... , 936 14 
-;,';;;·~.;~ 94 8 14 

957 14 
,bh': 12 30 14 
-;,h':~';; 1350 14 
-;,'n':;': 1367 14 

STEP TO 
1395 1'-

-;,';;;';;';; 140-+ 14 
~ .. ·or 1468 14 
""" STEP 70 TO 
-;,hb';; 1888 1 14 

'"'' THE NJDKODES OF THE INKER PART OF THE HEADER 

929 15 
941 15 

,'oh';; 12 37 15 
1466 15 
15 36 15 

~: -;,';* 1606 15 
-;,hb';; 1676 15 

1746 15 
1816 lS 

""" 1886 15 



*''dr 1956 1 15 

** THE MID:;ODES OF THE OUTER PART OF THE HEADER 

*,~* 932 16 
94-+ 16 

*;';:* 1234 16 
*-.h': 1418 16 
;b'd;: 1472 16 

1542 16 
*-.h": 1612 16 

1682 16 
*-.":* 1752 16 

1822 16 
1892 16 

THE FOLLOI(!NG CONSTRAINTS ARE NECESSARY BECAUSE COORDINATES 
*•'n'r: HRE DUPLICATED IK THE GE~ERATIO~ OF THE tiESH FOR THE HEADER 
*'•~'r AT THE BOU!\DARY OF THE TUBES 

w1!E~ USING ADI!\.~ - T, cmi'IENT OCT Ll''iES 856: 1325 

CONSTRAH\TS 

968 1 1019 I 
963 2 1019 2 
963 3 1019 3 
1020 I 1055 1 
1020 1055 2 
1036 1 1091 1 
1056 2 1091 
1956 3 10~1 
1127 I 1092 
1127 2 1092 
1127 3 1092 3 
1159 I 1128 I 
1159 2 1128 
967 1 1160 
967 2 1160 
967 3 1160 3 
980 I 102- 1 
980 2 1027 2 
980 3 1027 3 
1028 1 1063 1 
1028 2 1063 2 
106" 1 1099 1 
106-4. 2 1099 
1064 3 1099 
1135 1 1100 
1135 2 1100 
1135 3 11 J 
1163 1 1136 
1163 2 1136 
979 1 116~ 
979 2 1]6, 
979 3 1160:.. 
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992 1 1035 1 
992 2 1035 2 
992 3 1035 3 
1036 1 1071 1 
1036 2 1071 2 
1072 1 1107 1 
1072 2 1107 2 
1072 3 1107 3 
1143 1108 1 
1143 1108 2 
1143 1108 3 
1167 1144 1 
1167 2 1144 2 
9 91 1 1168 1 
99 1 2 1168 2 
991 3 1168 3 
1158 2 1177 1 
1158 2 1177 2 
1158 3 1177 3 
117 9 1 1210 1 
11 79 2 12 10 2 
1125 1 1209 1 
1125 1209 2 
1125 1209 3 
1211 1248 1 
1211 1248 2 
12 11 1248 3 
1284 12'-9 1 
1284 12 '-9 2 
1284 1249 3 
1320 1285 
1320 1: 8 5 
1352 1321 
1352 1321 
1352 1321 
1178 1353 
1178 1353 
1178 1253 
116 2 1 1185 1 
1162 1185 
116 2 1185 
1187 1216 
1187 12 16 
1133 1215 
1133 12 15 
1133 12 15 
12 17 1256 
12 17 1256 
1217 1256 
1292 125 7 
1292 1257 
12 9 2 1257 
1328 1293 
1328 1~93 
1356 13 ~9 
1::15ti 1329 
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1356 13:29 
IIS6 1357 
1186 1357 
1186 135 7 
1106 1193 
1166 1193 
1166 1193 
1195 1222 
1195 1222 
11"1 1221 
II "I 1221 
1141 1221 
1223 126" 
122 3 1264 
1223 126" 
1300 1265 
1300 1265 
1300 1265 
1336 1301 
1336 1301 
1360 1337 
1360 1337 
1360 1337 
119" 1361 
119" 1361 
us:. 1:61 

,.,., TriE FO~LOii!~G CO~STRAI:\TS DEFI~E THE CO~TACT Sl'RFACES 

* 
283 l!2L 2 
2S- 962 
28:. 962 3 
285 963 2 
285 963 3 
206 1016 2 
287 1052 2 
287 1052 3 
288 IOSB 
2$:,8 3 1083 
325 1132 
32c 9i .:. 
326 97:. 3 
3.::i 9i5 2 
327 975 3 
325 102!. 2 
329 1060 2 
329 1060 3 
33) 1096 2 
33 . 1096 3 
3,;; 11- 0 
368 986 2 
368 3 986 3 
3e9 9Si 2 
369 9E7 3 
3 ~ 1032 2 
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371 1068 
371 1068 
372 1101. 
372 1101. 
1.09 111.8 2 
1.10 998 2 
1.10 998 3 
1.11 999 2 
411 999 3 
412 1040 2 
413 1076 2 
413 1076 3 
1.14 1112 2 
411. 1112 3 
745 128 1 2 
746 131 7 2 
746 1317 3 
747 1175 2 
747 1175 3 
748 1176 2 
749 1208 2 
749 3 1208 3 
750 2 1245 2 
750 3 1245 3 
787 2 1289 2 
788 2 1325 2 
788 3 1325 3 
789 2 1183 2 
789 3 1183 3 
790 2 1181. 
791 2 1214 
79 1 3 12 11. 
792 2 1253 
792 3 1253 
829 2 1297 
830 2 1333 
830 3 1333 
831 2 1191 
831 3 1191 
832 2 1192 
833 2 1220 
833 3 1220 
834 2 1261 
831. 3 1261 
871 2 1305 
872 2 1341 
872 1341 
873 1199 
873 1199 
874 1200 
875 1226 
875 1226 
876 1269 
876 1269 

" 

4\ 



THESE ARE THE CO~'TACT SURFACES FOR THE 3 - DJMENSIONAL MODEL 

CGROVP 1 CO~'TACT3 

cm;TACTSCRFACE 1 IS THE HEADER AROUND THE I NNER TUBE 

COSTACTSt:RFACE 1 

123 124 970 969 
969 970 982 981 
981 982 994 993 
993 99'. 69 68 
12~ 125 971 970 
9 70 9i 1 983 982 
982 983 995 994 

8 991. 995 70 69 
9 125 126 1021 971 

10 9i 1 1021 1029 983 
11 983 1029 1037 995 
12 995 1037 71 70 
13 126 127 1022 1021 
]I. 1021 1022 1030 1029 
15 1029 1030 1038 1037 
16 103i 1038 j2 71 
17 127 128 1057 1022 
18 1022 1057 1065 1030 
19 1030 1065 10i'3 1038 
20 1038 1073 73 72 
21 128 129 1058 1057 , lOS; 1058 1066 1065 
23 1065 1066 10/4 1073 
2..:0 1073 1074 71. 73 
:s 129 130 1093 1058 
26 1058 1093 1101 1066 . 1066 1101 1109 1074 
28 107.:. 1109 75 74 
29 13CI 131 1094 1093 
30 1093 1094 1102 ! 101 
31 1101 1102 1110 1109 
32 1109 1110 76 75 
33 131 132 1129 1091. 
3- 1091. 1129 1137 1102 
35 1102 1137 1145 1110 
36 1110 ll~J 77 76 
37 132 11 1130 1129 
38 1129 1130 1138 1137 
39 1137 1138 1146 1145 
1.0 1145 110:.6 6 77 
C1 1! 122 1161 1130 
4 0 1130 1161 1165 1138 
43 113P. 1165 1169 1146 

11-4.6 llf-.9 67 6 
122 123 969 1161 

11'1 96'1 981 1165 
1165 981 993 1169 
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48 1169 993 68 67 ,, 
'b'r CONTACTSURFACE IS THE HEADER AROUND THE OUTER TUBE 
~·~ 

CONTACTSURFACE 2 
-~~ 

585 586 1354 1323 
1323 1354 1358 1331 

3 1331 1358 1362 1339 
4 1339 1362 531 530 
5 58 6 587 1180 1354 
6 1354 1180 1188 1358 
7 1358 1188 1196 1362 
8 1362 1196 532 531 
9 587 588 1181 1180 

10 1180 1181 1189 1188 
11 1188 1189 1197 1196 
12 1196 11 97 533 532 
13 588 589 1182 1181 
14 1181 1182 1190 1189 
15 1189 1190 1198 1197 
16 1197 1198 534 533 
17 589 590 1212 1182 
18 1182 1212 1218 1190 
19 1190 1218 1224 1198 
20 1198 1224 535 534 
21 590 591 1213 1212 
22 1212 121 3 1219 1218 
23 1218 1219 1225 1224 
24 1224 1225 536 535 
25 591 592. 1250 1213 
26 1213 1250 1258 1219 
27 1219 125 8 1266 1225 
28 1225 1266 537 536 
29 592 593 1251 1250 
30 125 0 1251 1259 1258 
31 1258 125 9 1267 1266 
32 1266 12 67 538 537 
33 593 594 1286 1251 
34 1251 1286 129-'+ 125 9 
35 1259 129-+ 1302 1267 
36 1267 1302 539 538 
37 594 473 1287 1286 
38 1286 1287 1295 1294 
39 1294 1295 1303 1302 
40 1302 1303 468 539 
41 473 5 84 1322 1287 
42 1287 1322 1330 1295 
43 129 5 1330 1338 1303 
44 1303 1338 529 468 
45 584 585 1323 1322 
46 1322 1323 1331 1330 
47 1330 1331 1339 1338 
48 1338 1339 530 529 

.;, 
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CO~'TACTSURF ACE IS THE I~NER TUBE 

CO~'TACTSURFACE ,., 
195 :37 238 196 
237 90 91 238 

90 297 296 91 
297 339 340 298 
339 381 382 340 
381 68 69 382 

7 196 238 239 197 
8 238 91 92 239 
9 91 298 299 92 

10 296 31.0 341 299 
11 340 382 363 341 
12 382 69 70 383 
13 19i 239 240 198 
11. 239 9: 93 240 
15 92 299 300 93 
16 299 341 342 300 
I 7 341 353 38:0 342 
18 383 70 71 384 
19 198 240 21.1 199 
20 240 93 94 241 
21 93 300 301 94 
2~ 300 3:.: 343 301 
23 3-c 38-+ 385 343 
z.:. 384 71 72 385 
25 199 241 242 200 
26 2·1 9 C. 95 z.:.z 
27 94 3"'1 302 95 
28 301 3.:.3 344 302 
29 31.3 3SS 386 341. 
:D 3 12 i3 386 
31 21 242 2~3 201 
32 2 ... .:. 95 96 243 
33 95 302 303 96 
3.'. 3o: 3.4 3.:05 303 
35 3·.\ 3&6 38 i J.:.s 
36 38'S i3 74 387 

"' 201 z:.J 2~:. 202 
38 24' 96 97 2.:.4 
3~ 9o 303 301. 97 
t.O 3 3 3:.5 3-6 304 
41 JL.5 387 388 346 

38i 75 388 
1.3 2 2 ~:.:. 24:> 203 
1.4 244 97 98 245 
1.5 9- 3'· 305 98 
1.6 3(" 3-6 ].:.; 305 
1.7 3 .. 6 3R 38tJ 347 
l.~ 3. ~ 73 i6 389 
1.9 2.:.5 z.;.o 204 
. v 93 2<+6 
51 3 ' 3'·6 99 

"" 3 "" 3 .. v 306 
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53 347 389 390 348 
54 389 76 77 390 
55 204 246 235 193 
56 246 99 8 235 
57 99 306 295 8 
58 306 348 337 295 
59 348 390 379 337 
60 390 77 6 379 
61 193 235 236 194 
62 235 8 89 236 
63 8 295 296 89 
64 295 337 338 296 
65 337 379 380 338 
66 379 6 67 380 
67 194 236 237 195 
68 236 89 90 237 
69 89 296 297 90 
70 296 338 339 297 
71 338 380 381 339 
72 380 67 68 381 

,'(,~ CONTACTSURF ACE IS THE OUTER TUBE 

CONTACTSURFACE 
;, 

1 657 699 700 658 
2 699 552 553 700 
3 5.32 759 760 553 
4 759 801 802 760 
5 801 843 844 802 
6 843 530 531 844 
7 658 700 701 659 
8 700 553 554 701 
9 553 760 761 554 

10 760 802 803 761 
11 802 844 845 803 
12 844 531 532 845 
13 659 701 702 660 
14 701 554 555 702 
15 554 761 762 555 
16 761 803 804 762 
17 803 845 846 804 
18 845 532 533 846 
19 660 702 703 661 
20 702 555 556 703 
21 555 762 763 556 
22 762 804 805 763 
23 804 846 847 805 
24 846 533 534 8'-7 
25 661 703 704 662 
26 703 556 557 704 
27 556 763 764 557 
28 763 805 606 764 
29 805 8.:.7 848 806 
30 84 7 534 535 848 
31 662 704 iOS 663 
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32 704 557 558 705 
33 55 7 764 765 55 8 
34 764 806 807 765 
35 8 0 6 848 849 807 
36 848 535 536 849 
37 663 705 706 664 
3 8 705 SS B 559 706 
39 55 8 765 766 559 
4 0 765 80 7 808 766 
41 807 849 850 808 
42 84 9 5 36 537 850 
4 3 66 4 706 70 7 665 
44 70 6 559 560 707 
45 55 9 76 6 767 560 
46 766 808 809 767 
47 8 08 850 851 8 0 9 
4 8 85 0 537 5 38 851 
4 9 665 707 708 666 
50 707 560 5 61 708 
51 560 767 768 561 
52 767 809 810 768 
53 809 851 85 2 810 
s.:. 851 538 5 39 852 
55 666 708 6 97 65 5 
56 708 561 4 70 697 
57 561 768 757 470 
58 768 810 799 757 
59 810 852 841 799 
60 852 539 468 841 
61 655 697 698 656 
62 697 470 551 698 
63 470 757 7 58 551 
64 757 799 BOO 758 
65 799 641 842 800 
66 841 468 529 842 
b &56 693 699 65 7 
68 698 551 552 699 
69 551 758 759 552 
iD 758 800 ED! 759 
71 soc 8'-.2 843 801 

'. s._ 5;2C 530 84J 

~·--:~ THE FOLLO\ii:\G DEFIKE TilE CONTACT PAIRS FOR THE TUBE TO HEADER INTERFACE 

CO,TACTPAIR C= l T= 3 
CO~TACTPAIR C=2 T=4 

* 
~·.,·d. TP.E FOLLOI>I\G DEFI~E THE GRAPHICS FOR THE HEADER 

FRA'IE XFc!AX = 22. 5 YFHAX= 17. 0 XSF= 1. 0 YS F= 0 . 5 
VIE\,· ID=l XVI£\!= I YI"IE\,·=· 1 ZVIE\>=1 

I"IE\i ID=l XVIEK= O Y\"IEI>= O Z\"IE,-= 1 

TH:t. FOLLO\·:I\G ZT~::s DEFI\E DIFFERE~T PARTS OF THE HEADER 



~~*,tr INNER TUBE 
EZDNE TUB£1 

*'"' 1 2 STEP 1 TO 60 
MESH TUBEl VIEW=! PLOTAREA=O ,., 

*~'r# OUTER TUBE 

'"'"'' EZONE TUBE2 
~'ddr 61 62 STEP 1 TO 120 
-1d:~h'r MESH TUBE2 VIE\•l=1 PLOTAREA=O 

•'rio'r INNER TUBE HEADER 
,·~-1dr EZONE IHDR 
,-:~-;,·~ 12 1 122 STEP 1 TO 156 
''""* MESH IHDR VIEW=! PLOTAREA=O 

,, 
,., . .,, Ot;TER Tt;BE HEADER 

' "''' EZO:-<E OHDR 
''"" 157 158 STEP 1 TO 192 
,,.,.,;, MESH OHDR VIEW=! PLOTAREA=O 

''""' I NNER TCBE AND I NNER Tt;BE HEADER 
ZZONE CO!lBOl TUDE ! IHDR 

'""'"'' MESH COMBO! VIEW=! PLOTAREA= O 

;.;.,•, Ot;TER Tt;BE AND Ot;TER TUBE HEADER 
ZZOKE COf!B02 Tt;B£2 OHDR 

'"'" "' tiESH Cot!B02 VIE\i=l PLOTARE A=O 

'""'' REST OF THE HEADER 
EZO';E HDR 

,., . .,, 193 194 STEP 1 TO 288 
NLSH HDR VI E\\'= 1 PLOTAREA=O 

'"' '"'' ENTIRE HEADER 
ZZONE CO:IB03 CO'!BOl CotiB02 HDR 

' '''"'' '"'' MESH CO:·JD03 VIE\i=l PLOTAREA=O HIDDEN=REMO\'E OUTL I NE=YES L I :-<ES=-99 

ADINA -T 
ADI:-;A 

E"D 

54 



APPL'\01\ B. ADI'-'A PLOT FILE: PROGRA~I SUPIITRTEi\JP.PLOT 

--- ADI~A - PLOT INPH FILE ---

'""' THIS FILE IS THE RESVLTS OF THE A~ALYS I S FOR THE LP.A -1 CLASS 
SCPERHEATER HEADER 

* 

CO~'TROL PARA~IETERS 

FILEC~ITS LIST= i LOG=6 ECH0=6 
CO~'TROL ORIGI~=UPPERLEFT 

liORKSTATI0:-1 SYSTE'I=4 DE\'ICE=O OPTION=O 

''''* ADI~A - PLOT CO~TROL PARA~IETERS 

DATABASE CREATE FOR~IATTED=YES 

,.,,.,;, DEFH:E STRESS POI~TS OF THE liELD 

EZO~E TI'BEl 
55 56 STEP 1 TO 60 
115 116 STEP 1 TO 120 

GRAPHICS PORTIO~ 
0!\IGIS"AL ~I£Sll \"S. DEFOR~ICD tlLSH 

\'!Eli ID=l XI'IE\i=O Y\'IE\i=O ZI'!Eii= - 1 

FRA::E HEAD!SG=LTPER XF:IAX=22. 5 YF~IAX=ll. 0 XSF=l. 0 YSF= O. 
~1:051! PLOTAREA=O \'!Eli=! ORJGgAL=l DEFOR~IED=2 WAX=!. 0, 
!!IDDE~i=~; LISES= - 99 

,.,.,., TASLES A~D LISTS OF RESCLTS 

ZLIST TCBEI \'ARIABLES=STRESS -XX STRESS - YY STRESS-ZZ STRESS - XY, 
STRESS-XZ SUESS-YZ 



APPE ;">:DIX C. ADI NA-I N INPUT FILE: PROGRAI\1 SUPHTR.I N 

ADINA INPUT FILE FOR 3D-HEADER --

* TillS PROGRAH IS THE HODEL FOR THE LHA-1 SUPERHEATER HEADER 

.,, CO:HROL INFORHATION 

FILEUNITS LIST=6 LOG=6 ECH0=6 
CONTROL ORIGIN=UPPERLEFT 

DATABASE CREATE 

,.,,,., ADINA CONTROL INFOR~IATION 
~·; 

HEADING '3D-SUPERHEATER HEADER' 

,,.,,, t!ASTER DEGREES OF FREEDON ARE DEFINED 

tlASTER REACTIONS=YES IDOF=OOOlll 
A~ALYSIS TYPE=STATIC 
PRINTOUT I\'=0 IA=O 
PCRTHOLE FO=YES 

1\0RKSTATION SYSTEN=4 DEVICE=O OPTION=! 

;'; 

,.,..,., THE ~IATERIAL PROPERTIES ARE DEFil\ED 

}1ATERIAL N=l ELASTIC E=29600000 NU=O. 3 

'""' THE COORDINATES FOR THE ENTIRE HEADER ARE DEFINED 

SUBSTRUCTURE 0 
SYSTE'I 0 
COORDIKATES/EKTRIES NODE 

1 

,..,.,., THE ELEtlENT IS DEFH.;ED 

Sl'ESTRUCTCRE 1 
EGRCl'P 1 THREEDSOLID 

X 
0. 0 

11.4 
0. 0 

11. 4 

56 

y 
0. 0 
0. 0 
0. 0 
0. 0 

z 
0. 0 
0. 0 
2. 25 
2. 25 



STRESSTABLE 1 1 2 3 4 5 6 
EDATA/El'TRIES EL TABLE 

1 1 
STEP TO 
288 1 ,, 

8 21 
PRINT 
YES 

YES 

''** THE COORDI~ATES FOR THE IN~'ER TUBE ARE DEFI~'ED ,, 
SYSTE'I 1 TYPE= CYL!l'DRICAL X= 9. 4 Y= l. 0 Z=l. 1 25 
COORD INATES/E'ITR!ES NODE R THETA XL 

1 0. 63 0 0. 0 
2 0. 75 0 0. 0 
3 0. 63 0 0. 156 
4 0. 75 0 0. 156 
5 0. 63 0 0. 218 
6 0. 75 0 0. 218 
7 0. 63 0 2. 0 
8 0. 75 0 2. 0 
9 0. 63 0 4. 0 

10 0. 75 0 4. 0 
11 0. 75001 0 2. 0 

LI~'E CYLI~DRICAL 1 1 6 
LD;E CYLIKDRICAL 2 2 6 
LI:\E CYLit\DRICAL 3 3 6 
LI~E CYLI:-iDRI CAL 4 4 6 
Lll>E CYLI:\DRICAL 5 6 
LD;E CYLII>DRICAL 6 6 
LI\E CYLI~DR!CAL 7 6 
LI';E CYLIKDRICAL 8 6 
LI:\E CYLINDRICAL 9 9 6 1 
LI~E CYLI~DRICAL 10 10 6 1 
LI~E CYLI~DRICAL 11 11 6 1 

~·:-~:-!: T:!S NESH. FOR THE I~~LR TUBE IS GENERATED 

G\"OLL~IE 10 10 9 9 
G\'OLC~1E 8 8 6 
G\'OLC:lE 6 6 5 5 4 
G\'OLC:!E 4 4 3 3 2 

7 EL1=6 EL2=1 EL3=4 N0=2 0 
EL1=6 EL2=1 EL3=4 N0=20 
EL1=6 EL2=1 E13=1 N0= 20 
EL1=6 EL2=1 EL3=1 N0=20 

THE COORDI:.;ATES FOR THE OUTER TUBE ARE DEFINED 

SYSTE'I 2 TYPE=CYLI~'llRICAL X=9. 4 
COORDI~ATES/E"TRIES ~ODE R 

463 0. 63 
46·+ 0. 75 
465 0. 63 
46() 0. 75 
4.9 0.63 
4 0 o. 75 
'+ ' 0. 63 

0. iS 
4 ) 0. 63 

Y=3. 0 Z=l. 125 
THETA XL 

0 - 0. 4564 
0 - 0.49 
0 - 0.09327705 
0 - 0 . 11162873 
180 - 0. 1036 
180 - 0. 07 
0 0. 218 
0 0. 218 
0 1. 6-t381~82 



470 0. 75 0 !. 61759259 
471 0. 63 0 4. 0 
472 0. 75 0 4. 0 
473 0. 75001 0 !. 61759041 
589 0. 7 500 1 180 !. 94537256 
474 0. 63 30 - 0. 43276688 
475 0 . 63 60 - 0. 3682 
476 0. 63 90 -o. 28 
477 0. 63 120 - 0. 1918 
478 0 . 63 150 - 0. 12723312 
480 0. 63 210 - 0. 12723312 
481 0. 63 240 - o. 1918 
482 0. 63 270 - 0. 28 
483 0 . 63 300 -o. 3682 
484 0. 63 330 -o. 43276688 
485 0. 75 30 - 0. 46186535 
486 0. 75 60 - 0. 385 
487 0. 75 90 -0. 28 
488 0. 75 120 - 0. 175 
489 0. 75 150 - 0. 09813465 
491 0. 75 210 - 0. 09813465 
492 0. 75 240 -0. 175 
493 0. 75 270 -o. 28 
494 0. 75 300 - 0. 385 
495 0. 75 330 -o. 46186535 
58!. 0. 7 5001 30 !. 63954765 
585 0. 75001 60 l. 69953594 
586 0. 7 5001 90 l. 78148148 
587 0. 75001 120 l. 86342702 
588 0. 75001 150 !. 92341531 
590 0. 75001 210 !. 92341531 
591 0. 7 5001 240 !. 86342702 
592 0. 75001 270 l. 78148148 
593 0. 75001 300 !. 69953594 
59~ 0. 75001 330 !. 63954 765 
4 'h) 0. 63 30 - 0. 08036908 
497 0. 63 60 - 0.04510387 
.498 0. 63 90 0. 0030693 
499 0. 63 120 0. 05124247 
500 0. 63 ISO 0. 08650768 
501 0. 63 180 0. 09941564 
502 0. 63 210 0. 08650768 
503 0. 63 240 0. 05124247 
504 0. 63 270 0. 0030693 
505 0. 63 300 - a. 04510387 
506 0. 63 330 - 0.08036908 
501 0. 7 5 30 - 0.09626212 
508 0. 75 60 - a. 05427972 
509 0. 75 90 0. 0030693 
510 0. 75 120 0. 0604!831 
511 0. 75 !50 0. 10240071 
512 0. 75 180 0. 11776732 
513 0. 75 210 0. 10240071 
514 0. 75 240 o. 06041831 
513 0 . i 5 270 0. 0030693 
Slo 0 . 75 300 -0. 05427972 

5S 



517 0. 75 
540 0. 63 
541 0. 63 
542 0. 63 
543 0. 63 
544 0. 63 
545 0. 63 
546 0. 63 
547 0. 63 
548 0. 63 
549 0. 63 
550 0. 63 
551 0. 75 
552 0. 75 
553 0. 75 
554 0. 75 
555 0. 75 
556 0. 75 
557 0. 75 
558 0. 75 
559 0. 75 
560 0. 75 
561 0. 75 

LISE NODES 463 463 474 475 
476 STEP 1 TO 484 

1I:;E ~ODES 464 464 485 486 
487 STEP 1 TO 495 

LISE NODES 465 465 496 497 
498 STEP 1 TO 506 

LI~E NODES 466 1.66 507 508 
509 STEP 1 TO 517 

LI~E CYLI~DRICAL 46 7 46 7 6 1 
LI);E GYLil'DF.IGA~ 468 468 6 1 
LI:\E SODES .:.69 469 540 541 

542 STEP 1 TO 550 
LI~E ~ODES 470 470 551 552 

553 STEP 1 TO 561 
LI);E CYLINDRICAL 471 1.71 6 1 
11:\E CYLI~DEIC.;\L 472 472 6 1 
LIXE XODES 473 473 584 585 

586 STEP 1 TO 594 

330 - 0. 09626212 
30 1. 6622586 7 
60 1. 71264813 
90 1. 78148148 
120 1. 85031484 
150 1. 9007043 
180 1.91914817 
210 1. 9007043 
240 1. 85031484 
270 1. 7811.8148 
300 1. 71264813 
330 •1. 66225867 
30 1. 63954951 
60 1. 69953704 
90 1. 78148148 
120 1. 86342593 
150 1. 92341346 
180 1. 94537037 
210 1. 92341346 
240 1. 86342593 
270 1. 78148148 
300 1. 69953704 
330 1. 63954951 

''** TilE MESH FOR THE OUTER TUBE IS GENERATED 

G\.OLCit: 472 472 
G\'OLC;JE 470 410 
GVOLC:lE 468 468 
G\'OLC:!E 466 466 

471 471 
469 469 
467 467 
465 465 

4 70 4 70 469 469 EL1=6 £12=1 £13=4 N0=20 
468 468 467 467 £11=6 EL2=1 EL3=4 N0=20 
466 466 465 465 E11=6 £12=1 £13=1 N0=20 
464 464 C.63 463 EL1=6 E12=1 E13=1 NU=20 

THE GOORDI>;ATES FOR THE HEADER AROU~D THE TUBES ARE DEFI,ED 

SYSTL:" 3 TYfE=CARTESIA'\ X=9. 4 Y=O Z=O 

5'1 



*~':* INNER TUBE HEADER NODES ,., 
COORDINATES /ENTRIES NODES X y z 

925 0. 0 0. 0 0. 0 
926 o. 156 0. 0 0. 0 
927 0. 218 0. 0 0. 0 
928 2. 0 0. 0 0. 0 
929 0. 0 0. 0 1. 125 
930 0. 156 0. 0 1. 125 
931 0. 218 0. 0 1. 125 
932 2. 0 0. 0 1. 125 
933 0. 0 0. 0 ~. 25 
934 0. 156 0. 0 2. 25 
935 0. 218 0. 0 2. 25 
936 2. 0 0. 0 2. 25 
937 0. 0 2. 0 0. 0 
938 0. 156 2. 0 0. 0 
939 0. 218 2. 0 0. 0 
940 2. 0 2. 0 0. 0 
941 0. 0 2. 0 1. 125 
942 0. 156 2. 0 1. 125 
943 0. 218 2. 0 1. 125 
944 2. 0 2. 0 1. 125 
945 0. 0 2. 0 2. 25 
9-'+6 0. 156 2. 0 2. 25 
9-'+7 0. 218 2. 0 2. 25 
948 2. 0 2. 0 2. 25 

;'r 

''r;b': NODES OF THE CENTERS OF THE TUBES FOR HESH GENERATION 

949 0. 0 1.0 1. 125 
950 0. 156 1.0 1. 125 
951 0. 218 1.0 1. 125 
952 2. 0 1.0 1. 125 
953 0. 0 3. 0 1. 125 
954 o. 156 3. 0 1. 125 
953 0. 218 3. 0 1. 125 
956 2. 0 3. 0 1. 125 

;'r;':7r NODES FOR THE OUTER TUBE HEADER 
;': 

1230 1. 41 4. 7 2. 25 
1231 0. 218 4. 2764467 2. 25 
1232 -0. 171 4. 13822335 2. 23 
1233 -o. 56 4. 0 2. 25 
1230:. 1. 41 4. 7 1. 125 
12 35 0. 218 4. 2764467 1. 125 
123 6 -0. 171 4. 13822335 1. 125 
1237 -0. 56 4. 0 1. 125 
12 38 l. 41 4. 7 0. 0 
123 9 0. 218 4. 2764467 0. 0 
1240 -o. 111 4. 13822335 0. 0 
124 1 -o. 56 4. 0 0. 0 

GE~ERATION OF THE ~!ESH FOR THE IN;!ER TUBE HEADER 

w 



..,, 

LINE NODES 123 125 124 
LIKE ARC 68 70 NCEN=951 EL=l M=l NCO=ALL 
LINE ARC 46 48 KCEN=9 50 EL=l t!=l NCO=ALL 
LI'\E ARC 24 26 NCE~=9 49 EL=l M=l NCO=ALL 
G\"OLUIIE 948 936 125 123 947 935 70 68 ELl=l EL2=1 EL3=4 NC=N 
GVOLUt!E 947 935 70 68 946 934 48 46 ELl=l EL2=1 EL3=1 NC=A 
GVOLCNE %6 934 48 46 %5 933 26 24 ELl=l EL2=1 EL3=1 NC=A 

LH:E !\ODES 125 12 7 126 
LI:-;E ARC 70 72 t\CEN=951 EL=l t!=l NCO=ALL 
LI '\E ARC 48 SO NCEN=950 EL=l M=l NCO=ALL 
LI KE ARC 26 28 NCEN=949 EL=l M=l NCO=ALL 
GVOLUME 936 932 127 125 935 931 72 70 ELl=l EL2=1 EL3=4 NC=N 
G\'OLli~E 935 931 72 70 934 930 SO 48 ELl=l EL2=1 EL3=1 NC=A 
GI'OLUc!E 934 93 0 SO 48 933 929 28 26 ELl=l EL2=1 EL3=1 NC=A 

LIH C:ODES 127 129 128 
LI\E ARC 72 74 t\CEN=951 EL=l t!= l NCO=ALL 
LI:\E ARC 5 0 52 '\CEN=95 0 EL=l t!=l NC O=ALL 
LI'\E ARC 28 30 t\ CEN=949 EL=l t!=l NCD=ALL 
GVOLU~JE 9 3 2 928 129 127 9 3 1 927 74 72 ELl=l EL2=1 EL3=4 NC=N 
GVOLC!E 931 927 74 72 930 926 52 50 ELl =l EL2=1 EL3=1 NC=A 
GVOLU:!E 930 926 5 2 50 92 9 925 30 28 ELl=l EL2=1 EL3=1 NC=A 

LINE C:ODES 129 131 130 
LIKE ARC 74 76 NCEN=951 EL=l M=l NCO=ALL 
LI:\E ARC 5 2 54 i\CEN= 950 EL=l M=l !\CO=ALL 
LI'E ARC 30 3 2 KCE,= 94 9 EL=l t!=l 1\ CO=ALL 
GI'OLC!E 928 940 131 12 9 927 939 76 74 ELl=! EL2=1 EL3=4 NC=N 
GVOLl':!E 927 939 76 74 92 6 93 8 54 52 ELl=l EL2=1 EL3=1 1\C=A 
G\'OLl'ME 926 938 54 5 2 925 93 7 32 30 ELl=l EL2=1 EL3=1 KC=A 

LI'>E '\ODES 131 11 132 
LI!\L ARC 76 6 S"CE:-.;=951 EL= l H=l NCO=ALL 
LI~E ARC s.:.. 4 KCE:\=950 EL=l }J=l NCO=ALL 
LE-:E ARC 32 2 KCEK=949 EL= l H=l NCO=ALL 
G\'OLti'·!E 940 944 11 131 939 943 6 76 ELl= l EL2=1 EL3=4 NC=N 
G\.QLt::E 939 9.4-3 6 76 938 94 2 4 54 ELl=l EL2=1 EL3=1 NC=A 
G\'OLC:lt 938 90:.2 4 54 937 9-+1 2 32 EL l = l EL2=1 EL3=1 \'C=A 

LI'\E '\•)DES 11 123 122 
LI~:E Ai<G 6 68 ~~CE~=951 EL= l ~1=1 :\CO=ALL 
LI~E ARC ~ .+6 ~CE!\=950 EL=l }!c:cl :\CO=ALL 
LI>.;E AR~ 2 24 'CE,=949 EL=l '!=1 KCO=ALL 
G\"OLU:·JE 944 9 4 8 123 11 9 4 3 947 6 8 6 ELl=l EL2=1 EL3=4 NC=N 
G\'OLc:!E 9:03 947 68 6 942 94 6 46 4 ELl =l EL2=1 EL3=1 ~C=A 
G\'OLGc:~ 942 946 46 4 94 1 945 24 2 ELl=l EL2=1 EL3=1 NC=A 

''"'' GEC<ERATIO~ OF THE MESH FOR THE OUTER TUBE HEADER 

11::~ NODES 587 589 588 
LI':S :\ODES 532 53~ 533 
Lli\I: !-:"DES 510 512 511 
11:\: ~~C•DES 48 8 490 4;}') 
G\·cu_-:·- 9.:08 q_4 559 5b7 947 9 4 3 534 5 32 ELl=l EL2= 1 EL3=4 NC=N 
1:~-:E ~ODES 5.:..2 510 89: 

61 



GVOLUME 947 943 534 532 946 942 512 510 ELl=! EL2=1 EL3=1 NC=A 
LIKE NODES 510 488 909 
GVOLUIIE 946 942 512 510 945 941 490 488 ELl=! EL2=1 EL3=1 NC=A 

1~ 

LINE NODES 589 591 590 
LIKE NODES 534 536 535 
LINE NODES 512 514 513 
LINE NODES 490 492 491 
GVOLUNE 944 940 591 589 943 939 536 534 ELl=! EL2=1 EL3=4 NC=N 
LINE NODES 536 514 893 
GVOLUNE 943 939 536 534 942 938 514 512 ELl=! EL2=1 EL3=1 NC=A 
LINE NODES 514 492 911 
GVOLUME 942 938 514 512 941 937 492 490 ELl=! EL2=1 EL3=1 NC=A 

~·r 

LI NE NODES 591 593 592 
LIKE NODES 536 538 537 
LIKE KODES 514 516 515 
LINE NODES 492 494 493 
GVOLUIIE 940 1238 593 591 939 1239 538 536 EL!=l EL2=1 EL3=4 KC=N 
LI NE NODES 538 516 894 
GVOLUHE 939 1239 538 536 938 1240 516 514 ELl=! EL2=1 EL3=1 KC=A 
LI NE NODES 516 494 912 
GVOLUME 938 1240 516 514 937 1241 494 492 ELl=l EL2=1 EL3=1 NC=A 

LINE NODES 593 473 594 
LINE NODES 538 468 539 
LI NE KODES 51 6 46 6 517 
LINE NODES 494 464 495 
GVOLU:IE 1238 1234 473 593 1239 1235 468 538 ELl=! ELZ=l EL3=4 NC=N 
GVOLt'~IE 1239 1235 468 538 1240 1236 466 516 ELl=! EL2=1 EL3=1 NC=A 
GV01U:.1E 1240 1236 466 516 1241 1237 464 494 ELl=! EL2=1 EL3=1 NC=A 

LINE NODES 473 585 584 
LISE NODES 468 5 30 529 
LINE NODES 466 508 507 
LI~E NODES 464 486 485 
GVOLUHE 1234 1230 585 413 1235 1231 530 468 ELl=! ELZ=l EL3=4 NC=N 
LINE NODES 530 508 890 
GYOLUNC 1235 1231 530 468 1236 1232 508 466 ELl=! EL2=1 EL3=1 NC=A 
LINE NODES 508 486 908 
GVOLUliE 1236 1232 508 466 1237 1233 486 464 ELl=! EL2=1 EL3=1 NC=A 

LINE NODES 5 85 587 586 
LI NE !'>ODES 530 5 32 531 
LINE 1\0DES 508 510 509 
LINE NODES 486 4 88 487 
G\'OLUJIE 1230 948 587 585 1231 947 532 530 ELl=! EL2=1 EL3=4 1\C=N 
GVOLl'HE 1231 947 532 530 1232 946 510 508 ELl=! EL2=1 EL3=1 l\C=A 
GY OLU'IE 1232 946 510 508 1233 945 488 486 ELl=! EL2=1 EL3=1 NC:=A 

'inHr TEE CDO RDH\ATE S FOR THE REST OF THE HEADER ARE DEFINED 

SYSTEH l\=0 

COORD I~ATES/Ei\TRIES NODE X Y 



1366 9. 09 6. 32 0. 0 
1367 9. 09 6. 32 2. 25 
1368 7. 86 4. 67 0. 0 
1369 7. 86 4. 67 2. 25 
1370 6. 9 6. 79 0. 0 
1371 6. 9 6. 79 2. 25 
1372 6. 644 4. 85 0. 0 
1373 6. 644 4. 85 2. 25 
1374 4. 91 6. 37 0. 0 
1375 4. 91 6. 37 2. 25 
1376 5. 39 4. 6 0. 0 
1377 5. 39 4. 6 2. 25 
1378 3. 16 5. 575 0. 0 
1379 3. 16 5. 575 2. 25 
1380 4. 3 4. 057 0. 0 
1381 4. 3 4. 057 2. 25 
1382 !. 93 4. 61 0. 0 
1383 !. 93 4. 61 2. 25 
1384 3. 31 3. 33 0. 0 
1385 3. 31 3. 33 2. 25 
1386 0. 77 3. 03 0. 0 
1387 0. 77 3. 03 2. 25 
1388 2. 53 2. 356 0. 0 
!389 2. 53 2. 356 2. 25 
!390 0. 17 1. 55 0. 0 
1391 0. 17 1. 55 2. 25 
1392 2. 046 1. 22 0. 0 
1393 2. 046 !. 22 2. 25 
1394 0. 0 0. 0 0. 0 
1395 0. 0 0. 0 2. 25 
1396 !. 87 0. 0 0. 0 
b l. 87 0. 0 2. 25 
I 98 8. 27 5. 22 0. 0 
1399 8. 27 5. 22 2. 25 
14 ) 8. 065 4. 945 0. 0 
l...,Cl 8. 065 4. 945 2. 25 

TEE HESH FOR THE RES I OF THE HEADER IS GEI'ERATED 

GVOLr:rE 1233 1230 1231 1239 1366 1367 1399 !398 EL!~2 EL2~4 EL3~1 
G\'OLL:-:lL 123 9 1231 1232 1240 1398 !399 !40! !400 EL1~2 EL2~1 EL3~! 
G\"OLC~:E 12-. 1232 1233 1241 !C.OO 1.:001 1369 1368 EL!~2 EL2~1 EL3~1 
G\'OLL·:·JE 1367 1366 1370 1371 1369 !368 1372 1373 EL1~2 EL2~1 EL3~6 
GVOLC:·:S 1371 1370 137.:. 1375 1373 1372 1376 1377 EL1=2 EL2~1 EL3~6 
G\"iJLC::{S 1375 1374 1378 1379 1377 1376 1380 1381 EL1~2 EL2~1 EL3~6 
G\'OLC~:z 1379 1378 1382 1383 1381 1380 1384 1385 EL1=2 EL2=1 EL3~6 
GVOU;:IE 1383 1382 1386 1387 1385 1384 1388 1389 EL1=2 EL2~1 EL3~6 
G\'CLt;:ii: 1387 1386 139 0 1391 1389 1388 1392 1393 EL1~2 EL2~1 EL3~6 
G\'OLL::E 1391 1390 139- 1395 1393 1392 1396 1397 EL1=2 EL2~1 EL3~6 

-f~ 

,,.,., THL BOU>DARY CO'>DITIO'S fOR THE HEADER ARE DEFIKLD 

T:·: KOD:S .t.T THE CE~:T£:\ OF THL TUBES ARE FI::ED 



BOUNDARIES ll11ll TYPE=NODES/949 STEP 1 TO 956 

-;,'.-,'';;';; THE NODE AT THE ORIGIN IS FIXED •.. 
BOUNDARIES ll1111 TYPE=NODES/1892 

•':•'r•'<: THE NODES ABOVE THE ORIGIN ARE ONLY ALLOWED TO ROLL IN THE X-DIRECT!O~ 
-;,'r 

BOUNDARIES Oll111 TYPE=NODES 
932 1015 1018 1023 1026 1031 1034 1039 931 1043 930 1046 929 
1895 1902 1906 1913 1917 1924 1928 1935 1939 1946 1950 1956 

# 
-;,'db'r THE NODES IN THE Y=O PLANE ARE CO~STRAINED TO ROLL ONLY IN THAT PLANE 

BOU~DARIES 010111 TYPE=NODE S 
936 1013 1049 928 961 1051 966 1017 1053 1054 973 1059 978 1025 1061 1062 
985 1067 990 1033 1069 1070 997 1075 935 1041 1077 927 1004 1079 934 1044 
1080 926 1009 1082 933 104 7 1083 925 1394 1395 1891 1893 1894 1896 1900 
19 0 1 1903 1904 1905 1907 19ll 1912 1914 1915 1916 1918 1922 1923 1925 1926 
1927 1929 1933 1934 1936 1937 1938 1940 1944 1945 1947 1948 1949 1951 1396 
1397 1955 1957 

THE NODES IN THE Z=O PLANE ARE CONSTRAINED TO ROLL ONLY IN THAT PLANE 
;'; 

BOUNDARIES 001111 TYPE=~:ODES 
1 2 3 4 5 6 7 8 9 10 11 17 21 

39 50 61 72 83 94 105 ll6 127 133 136 139 14: 
145 148 151 157 163 166 169 175 181 184 187 190 19: 
199 205 208 211 217 223 226 22 9 232 235 241 247 251 
253 259 265 268 271 274 277 280 283 286 289 292 29. 
301 307 310 313 319 325 328 331 334 337 343 349 35: 
355 361 367 370 373 376 379 385 391 394 397 403 40' 
412 415 418 421 424 42.7 430 4 33 436 439 442 445 44 i 
451 454 457 460 463 464 465 466 467 468 469 470 47 
472 473 479 4 90 501 512 523 534 545 556 567 578 58: 
595 59 8 601 6 04 607 610 613 619 625 628 631 637 64. 
646 649 652 655 661 667 670 673 679 685 688 691 69· 
697 703 709 712 715 721 727 730 733 736 739 742 74 . 
748 751 75.:0 757 763 769 772 775 781 787 790 793 79 • 
799 805 811 81-+ 817 823 829 832 835 838 8-+1 847 as: 
856 859 865 871 874 877 880 883 886 889 892 895 89. 
901 900:. 907 910 913 916 919 922 941 942 943 944 101· 

1016 1020 1022 1024 1028 1030 1032 1036 1038 1040 1042 1045 104 · 
1055 1063 1071 1122 ll23 ll24 1126 1128 1130 1131 1132 1134 113• 
1138 1139 1140 1142 ll44 ll46 1147 1148 1150 1151 1153 1154 115· 
1159 ll63 1167 1174 1176 1179 1182 ll84 ll87 1190 1192 ll95 119-
1200 1202 120-' 1206 1210 1216 1222 1234 1235 1236 1237 1279 128• 
1281 1283 1285 1287 1288 1289 1291 1293 1295 1296 1297 1299 130 
1303 1304 1305 130 7 1308 1310 1311 1313 1320 1328 1336 1403 140 
1409 1412 1415 1418 1421 1425 1429 1433 1437 1441 1445 1448 145 
1454 1457 146 0 1463 1466 1469 1472 1475 1478 1482 1486 1489 149 
1497 15 00 1504 1508 1511 1515 1519 1522 1526 1530 1533 1536 153 
1542 1545 1548 1552 1556 1559 1563 1567 15i0 15i4 1578 15 81 158 
1589 1592 1596 1600 1603 1606 1609 1612 1615 1618 1622 1626 162 
16 33 1631 164 0 164 4 1648 1651 1655 1659 1662 1666 1670 1673 167 
1679 1682 1685 1658 1692 1696 1699 17 03 1707 1710 1714 1718 172 

"~ 



* 
* 

1725 1729 1732 1736 
1709 1773 1777 1780 
1816 1819 1822 1825 
1861 1865 1869 18i2 
1 9~2 1953 

THE H,"TER.~AL PRESSURE 

LOADS ELEHE~'T 
1 - 2 /00 
STEP 1 TO 
120 -2 700 
55 - 3 700 
STEP 1 TO 
60 -3 700 
115 - 3 700 
STEP 1 TO 
120 - 3 700 
126 - 3 700 
STF.P 6 TO 
192 - 3 700 
203 - 2 700 
zo.:. - 2. 700 
213 - 3 700 
STt:P 12 TO 
287 - 3 iOO 
216 - 3 700 
STEP 1: TO 
288 - 3 700 

1740 1743 1746 1749 1752 
1784 1788 1791 1795 1799 
1828 1832 1836 1839 1843 
1876 1880 1883 1886 1889 

LOAD IS APPLIED 

,.,,.,,., GI1);STRCGT THE E);TIRE HEADER 

RElSE 1 1 1 :::: 
REL.SE 2 f 3 4 

*'"' TrlE FOLLO\il);G DEFI'."E THE GRAPHICS FOR TilE HEADER 

,; 

FRA~:E XF:-!AX= 22. 5 YPlAX= 17. 0 XSF= 1. 0 YSF= 0. 5 
VIE'; ID=1 XVIE\i=1 YI'IE\i=-1 ZVIE'i=1 
t:ESH \'I£'1,=1 FLOTAP.EA=O 

65 

1755 1758 1762 1766 
1802 1806 1810 1813 
1847 1850 1854 1858 
1898 1909 1920 1931 



ELEMENT POINT STRESS-XX STRESS-YY STRESS-ZZ STRESS-XV STRESS-XZ STRESS-YZ 

> 
55 111 -1.86906E+03 2.22906E+04 3.20SS9E+03 -1.43862E+03 1.81466E+03 -1.36231£+04 "1:l 

"1:l 55 112 -2.08767E+03 2.02106E+04 3.12875E+03 -2.52313E+03 1.92729E+03 -1.29157£+04 t'1 
55 113 -2.23443E+03 1.85921E+04 2.62660E+03 -3.62855E+03 2.00339Et03 -1.24690E+04 'Z. 
55 121 -'il.17504E+01 2. 75159E+04 3.66309£+03 -4.66752Et02 1.15567£+03 -1.02064£+04 t:l 
55 122 -4.56462Et02 2.49663E+04 3.M063E+03 -1.67062E+03 l.21933E+03 -9.63667E+03 ;:::; 
55 123 -6.37436E+02 2.27554E+04 3.64792E+03 -2.66395E+03 l.23903E+03 -9.69317E+03 t:l 55 131 1.53351£+03 3.22039E+04 4.03641E+03 -3. 70675Et01 7 .51373E+02 -6.70066E+03 
55 132 l.04961E+03 2.92721E+04 4.47370E+03 -1.29'il21E+03 7 .52370£+02 -6. 66722£+03 
55 133 4.72664E+02 2.64967Et04 4.44628E+03 -2.56360E+03 7 .03343E+02 -6.64631E+03 '2 
55 211 -2.21642E+03 1.62093E+03 2.01996Et03 -3.62520E+01 2.06991£+03 -6.14197E+03 r 
55 212 -1.94246E+03 1.66335Et03 1.47236E+03 -9.64306E+02 l.69875E+03 -5.11536E+03 t'1 
55 213 -1.65423E+03 1.46344E+03 1.00763E+03 -1.69669E+03 1.74033E+03 -4.42450E+03 

.., 
55 221 -1.19717E+03 6.35399E+03 3.97577Et03 3.66742E+02 l.36763E+03 -5,57132E+03 :I: 
55 222 -9.92306E+02 5.66259E+03 3.46636E+03 -6.95466Et02 1.23616£+03 -4.67496E+03 t'1 

> 55 223 -6.62763£'+02 4.~30l6E+03 2.66616E+03 -1. 73751E+03 l.10609E+03 -4.05137E+03 t:l 
55 231 -4.06474E+02 1.03123E+04 5.569SOE+03 5.46664E+02 6.37275E+02 -4. 70767E+03 t'1 
55 232 -2.43321E+02 9.17750E+03 5.14562E+03 -6.64015E+02 7 .39424E+02 -3.96566E+03 ?? 

~ 
55 233 -2.32012E+02 7 .74062E+03 4.51666Et03 -1.63067E+03 6.33120£+02 -3,44109E+03 N 

~ 55 311 -1.84636£+03 -l.l9121Et03 3.32691E+03 -6.63205Et01 -l.25566E+02 l.51464E+02 U> 

55 312 -1.66019£+03 -6.17308E+02 1.55107E+03 -1. 75669E+02 9.36646£+01 6.15401E+02 ;f. 
55 313 -1.67121£'+03 -l.l2147E+03 -4.60564E+02 -1. 70609E+02 3.22960E+02 9.82564E+02 [fJ 
55 321 -1.68265E+03 -6.57467E+02 6.13376E+03 4. 72660E+OO -3.01328E+02 -5.01303E+02 

.., 
55 322 -1.21393E+03 -3.19621E+02 4.57270E+03 -3.50111E+02 -l.77036E+01 -5. 73116E+01 t'1 

> 55 323 -1.20546E+03 -9.32554E+02 2.62662E+03 -5.91068Et02 2.63578E+02 3.40632E+02 s 55 331 -1.73369H03 -8.68332E+02 8.37647E+03 1.74264E+01 -4.42035E+02 -7.93627E+02 
55 332 -9.70255E+02 -3.45530E+02 7.06153E+03 -5.65965E+02 -8.52663£+01 -3.96480E+02 

.., 
r 

55 333 -7 .20l50E+02 -1.03697E+03 5.24521E+03 -1.07420E+03 2.58712E+02 -6.93260E-01 0 

2.48737£+02 l.38352E+04 
::: 5. 111 -6.04119E+oo 4.37116E+04 5.20208E+03 2.03691E+03 . 

5. 112 9.06727E+02 4.40691E+04 6.65122E+03 2.64527E+03 ~.37181E+02 l.43920E+04 0 

5. 113 l.35150E+03 4.36690E+04 7.29128E+03 3.25230E+03 l.43149E+03 1.44783£+04 t:l 
5. 121 -l.21235E+03 3.94035E+04 2.41267E+03 1.59757E+03 l.66121E+02 9.19365E+03 t'1 
5. 122 -5.09564E+02 3.91633E+04 3. 71512E+03 2.06696E+03 6.61296E+02 9.94946Et03 Cl 

"' 5. 123 -1.93952E+02 3.83616E+04 4.28426E+03 2.53052E+03 1.16046E+03 1.02525E+04 t'1 
5. 131 -1.34417E+03 3. 77197E+04 8.21332E+02 1.50199E+03 2.10728E-+02 4.95026E+03 t'1 

[fJ 

n 



"' _, 

ELEHENT POINT STRESS-XX 

" " " " H 

" H 
H 

" " " " H 

" " H 
H 

" " 

132 -9.07702[+0 2 

133 - 7.877~4[+02 

211 1.38097£+03 

212 l.86992E+03 

213 1.45743£+03 

221 - 7.12911£+02 

222 - 1.13745£+02 

223 - 3.1&351£+02 

231 -1.49881E+03 

232 -8.77952£+02 

233 -9. 71&05£+02 

311 8.54279£+01 

312 1. 07741E+03 

313 1.22542£+03 

321 -1.44823H03 

322 -5,395&8[+02 

323 -3.85072£+02 

331 -1. 70054£+03 

332 -9.66879Et02 

STRESS-VY 

3.&7300£+04 

3.53027£+04 

6 . 35793£+04 

6 . 35607£+04 

6.19239E+D!t 

STRE SS· ZZ 

1 . 93434£+03 
2. 38037[+03 

b.b2574E+03 

STRESS-XV STRESS-XZ 

1.81051£+03 b.03b03E+02 

2.10927Et03 9,q8795E+02 

5.58695£+00 -1.32740£+03 

STRESS-YZ 

5.90329£+03 

6.41890£+03 

4.49472£+01 
6.96072£+03 -7.13335£+00 1.987CJBE+02 1.51758£+00 
5.93030£+03 - 1.883bbE+Ol 1. 70048[+03 -2.42&6 0£+02 

5 . 39814E+04 2.5372t.E+03 9.013lt.E+OO -l.l4975E+03 8.9252t.E+Ol 

5.40991E~04 3,28t.71E+03 -l.t.On7E+02 1.91830E+02 -t..898lt.E+OO 

5.2794t.E+04 2.77t.53E+03 -3.35215E+02 1.50899E+03 -3.11t.92E +02 

4. 75065£+04 - 2 .29827E+02 -2. 95991E+01 -8. 69t.41E+02 1.13131£+02 

4.75327E+04 8.45459E+02 - 3.54Dt.5E+02 2.87366E+02 -2.35173E+01 

4.63425E~04 7.48445E+02 -6.87552E+02 1.42001E+03 -3.75705£+02 

4.49051E+04 6.46308E+03 -1.93529E+03 l.t.2128E+02 -1. 45195E+04 

4.5t.290E+04 7.70146E+03 -2.53283E+03 9.80467E+02 -1.492 01E+04 

4.48839E+04 7.58709E+03 -3.15039E+03 1,74729E+03 -1.52530E+04 

3.95936£~04 2.72049E+03 -1.2t.035E+03 -9.97 t.14E+OO -9.77276£+03 

4.00t.43E+04 4.29958E+03 -2.01762E+03 t..93488E+02 -1. 04567E+04 

3.n7D7E+04 

3.70992E+04 

3. 71146£+04 

4.t.2120E+03 -2.79960E+03 

3.31647E+02 -1.01162E+03 
2.15968E+03 -1.90223E+03 

1.34751E+03 -1.11046E+04 

1.70516E+Ol -5.47364£+03 

5.94474E+02 -6.41274£+03 

56 333 -9.078t.4E+02 3.60445E~04 2.81369E+03 -2.82lt.OE+03 1.12425E+03 -7.34329£ +03 

57 111 -2.82t.35E+03 -2.37157E+03 1.99292E+03 4.75t.48E+02 -1.04428E+03 -1.06713E+03 

57 112 -2.15976£+03 -1.96t.03E+03 7.46214E+02 3.21773E+02 -2.23153E+02 -1.36051E+03 

57 113 -1.78000E+03 -2.21663E+03 -8,00957E+02 2.37952E+02 5.b7900E+02 -1.4548t.E+03 

57 121 -2.44298E+03 -2.33155E+03 4.t.9743E+03 5.69411E+02 -t..96056E+02 6.69257£+02 

57 122 -1.93976E+D3 -1.92654£+03 3.39564£+03 5.62251£+02 9.11763E+01 -1.27162£+02 

57 123 -1.76D01E+03 -2.235D4E+D3 1.72506E+D3 t..26022E+D2 8.57775E+02 -7.94067£+02 

57 131 -2.20647E+03 -2.53538E+03 7 ,09793E+03 t..46877E+02 4,74274E+Ol 2..06380E+03 

57 132 -l.69572E+03 -2.15778E+D3 5.6t.635E+03 7,87205E+02 8,ll954E+02 7.87262E+02 

57 133 -1.94D34E+03 -2.53617£+03 3.80655E+03 9.99219E+02 1.5603DE+03 -4.20511E+02 

57 211 -1.5DD71E+D3 1.8<;1910E+D3 1.97925E+03 -1.13132E+02 1.58551E+D3 4.48287E+03 

57 212 -1.36745Et03 1. D5504E+03 1. D0323E+03 7 .22836E+D2 1. 66855E+03 3.95893E+03 

57 213 -9.51862 E+02 9.40210£+02 2.38977E+02 1.57804E+03 1.71485E+03 3.63308E+03 

57 221 -7.56733E+02 5,91216£+03 3.11675E+03 -2.17894E+02 9.7691SE+02 4.4414DE+03 

57 222 -t.,4670t.E+02 4.86292E+03 2.47987E+03 5.63876E+02 l.D5456E+03 3.81423E+03 



ELEMENT POINT STRESS-XX STRESS-YY STRESS-ZZ STRESS-XV STRESS-XZ STRESS-YZ 

57 223 -3.32465E-+-02 4.4311DE+03 1.94643E+03 1.36884E+03 1.10046E+03 3. 31255E+03 
57 231 -2.24295E+02 9.42207E+03 4.13549E+03 -1.411CJCJE+02 6.90330E+02 4.15160E+03 
57 232 -l.06093E+02 8.19943E+03 3.75057E+03 5.82315E+02 7 .51587E+02 3.42193E+03 
57 233 2.81411E+Ol 7.42158E+03 3.37457E+03 1.33251E+03 7 .89244E+02 2.75430E+03 
57 311 -1.85026E+03 2.04017E+04 2.13090E+03 l.l402lE+03 1.67074E+03 1.20246E+04 
57 312 -2 .40382E+03 1.75849E+04 1,63377E+03 2,24042E+03 l.62727E+03 l.l6430E+04 
57 313 -2.46680E+03 1.61701E+04 1.37247E+03 3.3223SE+03 l.S7400E+03 l.ll407E+04 
57 321 -2.00407E+02 2.57575E+04 2.75767E+03 6.09373E-+-02 1.09619E+03 8.63494[+03 
57 322 -7 .34847E+02 2.27211E+04 2.51791E+03 l.Sl78E.E+03 l.OOh6E+03 8.62962[+03 
57 323 -8. 74979E+02 2.08821E+04 2.39840E+03 2.413CJOE+03 9.01951E+02 8.4490SE+03 
57 331 1.21110E+03 3.05492E+04 3.38312E+03 5.03643E+02 7.0342SE+02 5.22016E+03 
57 332 6.7371SE+02 2.72894E+04 3.3302CJE+03 1.202SOE+03 S.44523E+02 5.56668E+03 
57 333 4,46631E+02 2.50482E+04 3.2969SE+03 1.89407E+03 3.8446SE+02 5.69036E+03 

58 111 -1.&7091E+03 2.14133E+04 4.0l597E+03 8.44279E+02 -1.28416E+03 -1.34282E+04 
58 112 -2.52680E+03 1.82222E+04 3.03981E+03 2.17448E+03 -l.S2597E+03 -1.2677SE+04 
58 113 -2.6245SE+03 1.60551E+04 2.97008E+03 3.4714SE+03 -1. 77430E+03 -l.l8481E+04 

go 58 121 -1.892SSE+02 2.63817E+04 5.25630E+03 5.0919SE+02 -1.00348E+03 -l.02594E+04 
58 122 -1.08448E+03 2.29601E+04 4.20990E+03 1.63128E+03 -l.29154E+03 -9. 7648SE+03 
58 123 -1.3D213E+03 2. 09774E+04 3.9870SE+03 2.72729E+03 -l.S917SE+03 -9.14981E+03 
58 131 9.22688E+02 3.0681SE+04 6.08780E+03 5.50238E+02 -8.64723E+02 -6.91028E+03 
58 132 4.65334E+01 2.7097SE+04 S.09758E+03 1.45076E+03 -1.18923E+03 -6.72123E+03 
58 133 -2.2233SE+02 2.47907E+04 4.85861E+03 2.33152E+03 -l.S3080E+03 -6.37513E+03 
58 211 -2.59533E+03 1.88987E+03 6,80502E+03 -4.02869E+02 -1.20485[+03 -7 ,98617E+03 
58 212 -2.57577E+03 1.15369E+03 5 .42934E+03 4.17411[+02 -8.5161SE+02 -6.4249SE+03 
58 213 -2.10283E+03 1.28306E+03 4.70090E+03 1.24548E+03 -4.65985E+02 -S.l4064E+03 
58 221 -1.60039E+03 6.05609E+03 8 .81142E+03 -4, 7830SE+02 -l.31213E+03 -6.70130E+03 
58 222 -1.83707E+03 4.91077E+03 7.14194E+03 2.88988E+02 -9.43969E+02 -S.S2716E+03 
58 223 -l.67659E+03 4.50345E+03 6.0596SE+03 1.06891E+03 -5.52118E+02 -4.5672SE+03 
58 231 -9.68026E+02 9.56998E+03 1.03041E+04 -3.99202E+02 -l.30687E+03 -S.l0829E+03 
58 232 -1.39840E+03 8.09639E+03 8.46812E+03 3.12171E+02 -9.18737E+02 -4.356SCJE+03 
58 233 -1.48074E+03 7 .24936E+03 7.166CJOE+03 1.04041E+03 -5.14524E+02 -3.76423E+03 
58 311 2.55049[+03 3.32664E+03 1. 77789E+04 4 .42569E+02 -6.80592E+02 9.83306E+02 
58 312 2.02742E+03 2.6SCJSOE+03 1.36322E+04 2.4184bE+02 -1,63330E+02 1.37830E+03 
58 313 1.38601[+03 1.50191E+03 9.00339E+03 1.08314E+02 3.85131E+02 1.41542E+03 



~ 

ELE MENT POINT STRE SS· )()( 

58 321 l.82942E+0 3 

58 322 1.417H.E+03 

58 323 8.77512E+02 

58 331 9. 04 38)£ +0 2 

58 332 0.32941E +0 2 

58 333 2.21 041Et0 2 

" " " " " " " " " " " " " " " " " " " " " " " " " " " 

111 -2.39'H3E+O l 

112 5.22690£+0 2 

11 3 4.67159£+02 

1 21 - 1.54549£+03 

1 22 -9.61145E+02 

123 -9. 06783£+0 2 

131 -1. 61386£+0 3 

132 - 1 . 071&9£+03 

133 -9. 96 259£ +0 2 

211 1.33080£+03 

212 l.38602Et03 

213 8.62503£+0 2 

221 -6.28350£+02 

222 -3. uane•oz 
223 -4. 933&3£+0 2 

231 - 1 .20835Et03 

232 -7 .14734£+02 

233 - 0.48677£+02 

311 &.9421:>0£+02 

312 9.51193£+0 2 

313 l. 0181 2Et03 

321 - 7 . 04002£+02 

322 - 4.26%2£+02 

323 -2. 74741£+02 

331 -1.042&0£+03 
332 -8.05401E+02 

333 - 6.36017E+02 

ST RESS- VY 

2.25 197£+03 

1.85802£+03 

':1.42236£+02 

8.78327£+02 

7.68295£ +0 2 

1.4<:1211£+02 

4.58441E+04 

4.64700£+04 

4. 58391E. 04 

4.00705£+04 
4.05276£+04 

3.(18873£+04 

3.7 16(10[+04 

3.72515£+04 

3.63870£+04 

6 .28656£+04 

6 .24982£ +04 
6.08615£+04 

STRESS·ZZ 

1 .78806[+04 

1.43203£+04 

1.08S86E+04 

1.75521£+04 

1.46274£+04 

1.17846£+04 

STRE SS- XV ST RESS- XZ 

5.201 54£+0 2 · 1.022 64£+03 

4.6(1740£+02 -3.77588£+02 

4.87613£+02 2 .89473£+02 

5.760(19£+0 2 -(!. §1785E+02 

6.767 07£+0 2 - 1.84730£+02 

8.46509£+02 5.(16300£+02 

7.1 46 72£ +0 3 ·1.55155£+03 - 1 .56251E+02 

6.06514£+03 -2. 016 5 7£+0 3 • 1 .13745£+03 

6.26511E+03 -2. 48301E+05 -2. 13893£+03 

3.b7897E+0 3 -(!,41934E+02 - 8.90700£+01 

4.79612£+03 - 1 .b1440E+03 - l.l!iq75E+03 

5.231%£+03 -2.26919£+03 -2.25114£+03 

l.60816E+03 -7. 1644qE+02 -1.36304£+02 

2. 83009£+0 3 - 1 .566(18[+03 - 1 .26406£+03 

3.43821E+03 -2.42063£+03 -2. 45296£+03 

6.33376£+03 5,49435£+02 1.44139£+03 

6.2771DE+03 
5.§4976£+03 

5.61629£+02 -2. 98415£+02 

§ .63914[+02 -2 . 06547£+03 

STRESS-VZ 

1.60730E+03 

l.47165E+03 

1.04383£+03 

2.58552£+03 

1.88(!91E+D3 

9.59510£+0 2 

1.60004£+04 
1.5(!367E+04 

1.58771E+04 

1.13333£+04 

1.15903£+04 

1.18770E+04 

7.08HlE+03 

7.65071£+03 
8.264](1[+03 

3.68228£+02 

2.l9138E+0 2 

3.49961E+02 

5.3bOOOE+04 2. 40335£+03 4.02790£+02 1.30887E+03 3.9S933E•02 

5.34400£+04 2. 82869£+0 3 2. 38615£+02 -4.35227£+ 02 2.90166E+ 02 

5. 22 010£+04 2 .66400£+03 6. 32541E+01 -2. 20673Et03 4. 70919Et 02 

4.73751£+04 -2. 08858£+0 2 2.31583£+02 1.07540[+03 4.15950[+02 

4. 72242£ +04 6.1414 0£+0 2 - 1. 04239£+02 -6. 73091Et02 3. 58161£+02 

4.61604£+04 9.17668£+02 - 4.52032£+02 -2.44(j}3E +03 S.92705E+02 

4 .34456£+04 6.09700£+03 2.25813£+05 -2,(!5481E+02 -1.3 0200Et04 

4 .2 (1976£+04 

4.21157£+04 
3.(15973£+04 

3.87354£+04 

3.75(!81E+04 

3.8209(1£+04 

3.6H36E+04 

3.52410£+04 

6.455'HE+03 

6.6093lE+03 

2.(!6178Et03 

3.55337£ +0 3 

4.00041£+03 

l.00057E +0 3 

1.76434£+03 

2.43694£+03 

2.854b2E+03 -1.125 08£+03 - 1.3b654E+04 

3.42824£+03 -l. (!8477E+03 -i.. 37669E+04 

1. 72707Et03 -4 .60083Et01 -8 .62205Et03 

2.20953£+ 03 -9.54863£+02 -9 .43244£+03 

2.66844£+03 - l.89363Et03 -(!.71278E+03 

1.52718Et03 4.16336£+01 -4.b2448E+03 

1.87460£•03 -(1.37827£+02 -5.58284E+03 

2.1(!787Et 03 -I.94703Et03 ·6.02318£+03 



ELEMENT POINT STRESS-XX STRESS-VY STRESS-ZZ STRESS-XV STRESS-XZ STRESS-VZ 

•• 111 5.81862E+02 1.73995E+03 1.12178E+04 -2.09094E+02 -4.95200E+02 9.22352E+02 

•• 112 1.49384E+02 1.71825E+03 8.09898E+03 -2.22636E+02 -4.15557E+02 1.49278E+02 .. 113 -7 .63463E+02 S.03018E+02 4.57179E+03 -1.13448E+02 -3.34182E+02 -1.55668E+02 .. 121 3.65641E+02 1.57592E+03 1.29946E+04 -1.29780E+02 -6.90l24E+02 1.54920E+03 .. 122 3.24612E+02 1.02192E+03 1.02990E+04 -3.96955E+02 -4.09954E+02 8.15224E+02 .. 123 -1.98062E+02 4.03878E+02 7.20l01E+03 -S.4D051E+02 -1.21840E+02 5.12681E+02 

•• 131 3.70107E+Ol 1.16D37E+03 1.44027E+04 -l.08582E+02 -9.128HE+02 1.83451E+03 .. 132 3.79973E+02 1.27287E+03 1.21072E+04 -6.3DS07E+02 -4 .41488E+02 1.10317E+03 .. 133 2.40255E+02 1.72195E+02 9.41449E+03 -1.02832E+03 4.32466E+Ol 8.91159E+02 .. 211 -2.16984E+03 4.03638E+03 7.44264E+03 -2.85424E+02 -1.92779E+03 9. 01143E+03 

•• 212 -2.32076E+03 3.57308E+03 6.37753E+03 -9.97910E+02 -1.74910E+03 7 .43040E+03 

•• 213 -2.04844E+03 2.74348E+03 5.08995E+03 -1.63609E+03 -1.59145E+03 0.34044E+03 

•• 221 -1.33341E+03 7 .89774E+03 8.77401E+03 1.43415E+02 -1.65459E+03 8.23255E+03 

•• 222 -1.46452E+03 6.96856E+03 7 .73722E+03 -7.199l3E+02 -1.43303E+03 0.83312E+03 .. 223 -1.79752E+03 5.00711E+03 6.45966E+03 -1.50541E+03 -1.22658E+03 5.87984E+03 

•• 231 -5.36359E+02 l.l3384E+04 9.94579E+03 3.28526E+02 -1.49625E+03 7 .20079E+03 

•• 232 -6.31337E+02 9.98001E+03 8.95500E+03 -6.84382E+02 -1.229SSE+03 0.00l36E+03 

•• ~ 
233 -9.50102E+02 8.13173E+03 7.70744E+03 -1.61637E+03 -9.72795E+02 5.2l329E+03 

0 •• 311 -1.57844E+03 2.56529E+04 5.99424E+D3 -1.47653E+03 -1.83518E+03 l.OS094E+04 .. 312 -2.20743E+03 2.33614E+04 S.82378E+03 -2.41361E+03 -2.12284E+03 l.S3222E+04 .. 313 -2. 75677E+03 2.13051E+04 S.6261SE+03 -3.31904E+03 -2.42277E+03 1.44409E+04 .. 321 S.40l52E+Ol 3.00427E+04 0.4037SE+03 -S.26603E+02 -1.42065E+03 1.29701E+04 

•• 322 -6.8S730E+02 2.72386E+04 0.18263E+03 -1.58026E+03 -1.7863SE+03 1.21313E+04 .. 323 -1.38728E+03 2.46283E+04 S.89707E+03 -2.60897E+03 -2.10057E+03 1.15788E+04 .. 331 1.80825E+03 3.41159E+04 0.88702E+03 -3.55970E+Ol -l.l6146E+03 9.38502E+03 

•• 332 9.82047E+02 3.08440E+04 0.65DS2E+03 -1.20627E+03 -1.59652E+03 8.9106SE+03 .. 333 l.S7895E+02 2.76773E+04 0.31711E+03 - 2.33552E+03 -2.D308SE+03 8.70S37E+03 

115 111 -4.03337E+02 0.44793E+03 7.97831E+02 -1.71912E+03 1.13089E+03 -4.06648E+03 
115 112 -7.91922E+02 0.51226E+03 1.37870E+03 -8.80345E+02 2.94900E+D2 -4.75306E+03 
115 113 -l.02812E+03 7.08008E+03 1.94343E+03 1.00686E+Ol -4.41415E+02 -S.l7872E+03 
115 121 -2.93397E+02 7.39066E+03 1.2114SE+03 -1.96365E+03 7.36951E+02 -2.82876E+03 
115 122 -6.41783E+02 7 .4Sl71E+03 1.58902E+03 -l.Ol383E+03 -3.96343E+Ol -3.52624E+03 
115 123 -8.59440E+02 7.96853E+03 1.93069E+03 -2.91350E+Ol -7.0llOOE+02 -3.95858E+03 
115 131 -1.21944E+02 8.27128E+03 1.69033E+03 -2 .18938E+03 3.09427E+02 -1.60330E+03 



ELENENT POINT STRESS·)()( STRESS-VV STRESS-ZZ STRESS·)(V STRESS-KZ STRESS-VZ 

llS 1 32 -4.29913E +0 2 8 .3292&E +03 1.87023E+03 - 1.12901E+03 - 4.10143E+02 -2.31272E+03 
llS 133 ·6.27665E+0 2 8.79734E+03 2.00132E+03 -5 .40158E+01 -l.00094E+03 - 2.75431E+03 

llS 2 ll -6.70719E+0 2 -1. 81272E+01 3.52875Et02 ·2, 87912E+02 6.59319E+02 -1.75183E+03 
llS 212 - 1.32676E+03 ·1. 05632E+0 2 7.79085E+02 2.01074E+02 9.40871E+01 -l,99379E +03 
llS 213 ·1,75483E+0 3 3 .00291E+.D2 1.27108E+03 6.42742E+02 -4.70278E+02 -2.11827E+03 
llS 221 -5,78616E+02 8.08675E+0 2 8.01567E+02 · 4.513HE+02 6.89029E+02 ·1.39912E+03 
llS 222 -1.31129E+03 7.15021E+02 l.l3775E+03 l.55802E+02 1.64920E+02 -1.6q923E +03 
llS 223 · 1.83316E+03 1 .20064E+03 1.52480E+03 7.04596E+02 -3. ,07'15E+02 -1.876'15E +03 

llS 231 · 4.04334E+02 l.05453E+03 1.26508E+03 -5. 88177E+02 6.62500E+02 -9,84'173E +0 2 

llS 232 -1.27828E+03 1.48514E+03 1.50023E+03 1.34510E+02 1.77562E+02 -1.33857E+03 
llS 233 -l,89785E+03 l,91689E+03 1,77182E+03 7,89341E+02 -2 .65026E+02 -1.56549E +03 

llS 3ll ·4. ll564E+0 2 - 4.0 22 61E+0 2 ·3.8385'1E+01 -2. 12427E+02 - 3.94404E+02 6,87640E+02 

llS 312 -1.38688E+0 3 -4.47'155E+ 0 2 -2. 41138E+02 1.44203E+02 -4.60803E+02 5. 75305E+02 
llS 313 -2.13298E+03 l,80924E+0 2 -3. 51932E+0 2 2.99325E+02 -5.20666E+02 4.36239E+02 

llS 321 ·6.7835'1E+02 -7 .42144E+0 2 3.79976E+02 4.87144E+OO -l,63758E+02 4.676'10E+02 

llS 322 · l,83895E+03 - 6.30230E+02 2.11292E+02 4,69695E+02 - 2.21846E+02 3,00070E+02 

llS '" -2.78263E+03 -2.739'15E+0 2 1.23905E+02 7.309b'IE+02 -2.49744E+02 1.11314E+02 

llS 331 - 9.37564E+02 - 1.13309E+03 7.4'1727E+02 2.29204E +02 -8. 1M07E+OO 3.55650E+02 ::: llS 332 -2.29055E+03 -1.27695E+03 5,85685E+02 7,99219E+02 -5,6M38E+ 01 1.39136E+02 

llS 333 •3. 43857E+03 -8.05&95E+02 4,92409E+02 1.17574E+03 ·5.40338E+01 •9,30422E+Ol 

116 ll1 5,08803E+02 2.27003E+04 3.07636E+03 -4.25393E +03 -1.90327E+03 7.87523E+03 

ll6 ll2 4,08756E+02 2.40317E+04 4.2626BE+03 -l.69718E+03 -6.30338E+02 8.71087E+03 

ll6 ll3 -5.13521E+02 2.35129E+04 3.59040E +03 9.43891E+02 5.32324E+02 8.84141E+03 

116 121 -4.07855E+02 1.92134E+04 1.40405E+03 -4.33131E+03 -1.49189E+03 4. 97124E+03 

116 122 - 4.72627E+02 2,00998E+04 2.56705E+03 ·1.93747E +03 ·2.97005E+02 5,98970E+03 

116 123 -1.35119E+03 2.0&183E+04 2.&1129E+03 5,69040E+02 7.33869E+02 6,35048E+03 

116 131 -7,53341E+02 1.727'19E+04 -1.46302E+02 -4.33672E+03 -9.27340E+02 a.349aoe+o3 

116 132 ·9.23177E+02 1.87598E+04 1.50530E+03 -2.09183E+03 1.34578E+02 3.515'13E+03 

116 133 ·1. 79116E+03 1.89240E+04 2.16304E+03 2.90'155E+02 1.03707E+03 4.00621E+03 

116 211 2.21439E+03 2.77720E+04 2.53618E+03 -5.59021E+03 -3.55801E+02 -'1,90130E+02 

116 212 2.17125E+03 2.93175E+04 2.74558E+03 -3.55032E+03 1. 70706E+02 -2.640llE+02 

116 213 l.l9300E+03 2.88380E+04 1.87051E+03 -1.50887E+03 6.59315E+02 1.50430E+02 

116 221 7.47474E+02 2.34980E+04 7,87037E+02 -5.21203E+03 -2.28432E+02 -1.63669E+03 

116 222 7.34819E+02 2.50161E+04 1.27229E+03 -3.28091E+03 2.37090E+02 -7,8l759E+02 



ELEHENT POINT STRESS-)()( STRESS-YY STRESS-ZZ STRESS-)(Y STRESS-XZ STRESS-YZ 

116 223 -9.46872E•o1 2.4786IE•04 7.96987£•02 -1.32267H03 6.64969£•02 -2.17562£•02 
116 231 -1.58772£•02 2.06203£•04 -3.76564£•02 -4.86350Et03 -5.62358£•01 -2.23775£•03 
116 232 -1. 71811E•02 2.20393£•04 3.53775H02 -3.02538H03 3.49487£•02 -1.27647H03 
116 233 -8.98040Et02 2.19522£•04 2.26770H02 -1.12600H03 7.15256£•02 -5.87261H02 
116 311 7.H954Et02 1.58222£•04 1.31656£•03 -5.18022£•03 1.71701Et03 -5.36456£•03 
116 312 1.03319£•03 1. 77956E•04 2.18413H03 -3.84490H03 1.14724£•03 -5.89996£•03 
116 313 9.18277Et02 1.87183Et04 2. 66893Et03 -2.44908H03 6.75282£•02 -6.28080£•03 
116 321 1.92698£•02 1.49210Et04 9.35753£•02 -5.11003Et03 1.31027E•o3 -4.04624H03 
116 322 3.66861E•02 1.63464E•04 1.51494£•03 -3.76798H03 7.97076£•02 -4.48737E-t03 
116 323 1.87373£•02 1.69096E•04 1.77400E•03 -2.34794£+03 3.73127Et02 -4.78507£+03 
116 331 1.08851E•02 1.49344E•04 9.84279Et02 -5.12535E-t03 9.34327E•02 -2.85583E-t03 
116 332 1.62835£•02 1.58415Et04 1.31192£•03 -3.75697£•03 4.68615£•02 -3.22505£+03 
116 333 -7 .34567E•01 1.60477£•04 1.37258Et03 -2.29578H03 8.47284£•01 -3.46032E-t03 

117 111 -2.52228£•03 -1.05806E•03 1.08455Et04 1.90459£+02 -3.03941£•02 1.70476H03 
117 112 -1.37349E•03 -7 .30656Et02 9.39640E•03 3.73399£+02 -8.72330£•01 7.71386£+02 
117 113 -l.06179E•03 -2.62346Et03 7 .37142£•03 9.88027£+02 -4.88838£•01 4.03836£•02 
117 121 

~ 
-1.48745£•03 -5.99000E•02 1.18939Et04 -1.61300£+02 -5.53748£•02 1.57684£4-03 

·~ 117 122 -8.22176£•02 5.02186£•02 1.05875H04 7.19586H02 -3.87528Et02 6.82913£+02 
117 123 -1.10244£•03 -8.43255£•02 8.56546E•03 2.06437H03 -3.72536Et02 2.40916£•02 
117 131 -1.27286£•03 -6.96466Et02 1.24093H04 -7.11860£+02 -7.16565£•02 1.31657Et03 
117 132 -1.10833£•03 1.23032E•03 1.12924Et04 9.02037£+02 -5.87021Et02 4 .85511E•02 
117 133 -1.99557£•03 4.84239E•02 9.32538E•03 3.01336£•03 -5.85017E•02 6.98789E•OO 
117 211 -2.53953£•03 3.11272E•03 6.01896H03 -1.32055H03 2.65047£•02 6.61408£•03 
117 212 -2.44192£•03 2.72804£•03 5.26663Et03 1.73762£•02 8. 79914E•02 5.50639£+03 
117 213 -2.35296£•03 2.11761Et03 4.70981Et03 1.92650£•03 1.19581Et03 4.99082E•03 
117 221 -8.15226£•02 5.76356Et03 7.12178£•03 -2.06875£+03 -2.56007E•02 5.85131£•03 
117 222 -1.22097£•03 5.51968Et03 6.44769Et03 -2.39021£•02 2.65218Et02 4.76248£+03 
117 223 -1.76726£•03 4.75825E•03 5.80514£•03 1.88495H03 5.12213£•02 4.15351£•03 
117 231 3.51383E•02 7 .98833£•03 7 .89211Et03 -2.78928Et03 -5.92251£•02 4.99437£•03 
117 232 -5.57016£•02 7 .93228Et03 7.34952£•03 -6.06210£•02 -1.57429Et02 3.94600E•03 
117 233 -1.72374£•03 7 .09380E•03 6.69141£•03 1.90599£+03 2. 44385E + 01 3.27973£+03 
117 311 -1.10182£•03 1.47618E•04 3.28314Et03 -2.41401£•03 -1.01631£+03 9.60037£•03 
117 312 -2.28171£•03 1.30148£•04 2.53683H03 -1.16510H01 1.89613H02 9.11946£•03 
117 313 -3.06605£•03 1.21845£•04 2.22214£•03 2.47779H03 1.11995£+03 8.74075E+03 



_, 
w 

ELEMENT POINT STRESS-XX STRESS-'('( 

117 321 8.161&3£+02 1.779b6E+04 

1.5'1'17bEt04 

1.48212£+04 

2.060&9£+04 

1.87798£+04 

1.73214£+04 

117 
117 
117 
117 
117 

118 
118 
118 
118 
118 
118 
118 
118 
118 
118 
118 
118 
118 
118 

118 

118 
118 
118 
118 
118 
118 
118 
118 
118 
118 
118 

118 

322 -6.30236[+02 

323 -1.80996£+03 

331 2.45'1 06£+03 

332 7.50530£+02 

333 -8.000'17Et02 

111 -1.50282£+03 

112 -2. 74230£+03 

113 -3.56183£+03 

121 6.42412£+02 
122 -8,975'11[+02 

123 -2. 14464£+03 

131 2.43204£+03 

132 6.00283£+02 

133 -1.04594£+03 

211 -3.05383[+03 

212 -2.99379Ei-03 
213 -2.93477£+03 

221 -1.28'1'18£+03 

222 -1. 736'11E+03 

223 -2.31421E+03 

231 -l.l'I'H>8E+02 

232 -1.07296£+03 

233 -2.27216£+03 

1.44259£+04 

1.26660£+04 

1.17954£+04 

1.79'132£+04 

l.bl038E+04 

1.480<18E+04 

2.12693£+04 

l.CJ2773E+04 

1.76277£+04 

2.15922£+03 

1.'95210E+03 

1.48553£+03 

5.11003E+03 

4,CJM21E+03 

4.31'102£+03 

7.60010E+03 

7.61542E+03 

6.81721E+03 

311 3.95517[+00 1.28385[+03 

312 7.4.5702E+02 1.29806[+03 

313 6.64499[+02 -9.05372E+02 

321 6.77203E+02 1.45448E+03 

322 9.98591E+02 2.28'910E+03 

323 3.91378E+02 6.82367[+02 

331 5.70010E+02 1.10781E+03 

332 4 .44033E+02 2 .805'14[+03 

333 -7.14446[+02 1.83858Et03 

STRESS-ZZ STRESS-XV STRESS-XZ 

3.84281U03 -3 .48827[+03 -1.16942[+03 

3.4'1255E+03 - 1 ,07604E+03 -5.63965E +Ol 

3. 42344E+03 1.45579E+03 7. 94177E+02 

4,27844E+03 -4.32185E•03 -1. 09590E+03 

STRESS-VZ 

7.57200E+03 
7.22993[+03 

6.'11366E+03 

5.53327E+03 
4.36002E+03 -1.8'1674E+03 -7.492 06E+01 5.34572[+03 

4.59409E+03 6.77818E+02 6.94116[+02 5.11780E+03 

2.30692[+03 -2 .49338[+03 1.09277[+03 -9.44766[+03 

1.62618E+03 7.47937E+Ol -2.35379E+ 02 -8.'H649E+03 

l.48266E+03 2.71528[+03 -1.30443E+03 -8.50632[+03 

3.43784E+03 - 3.70989E+03 1.23059E+03 -7.46972E+03 

3.01354E+03 -1.09912[+03 7.29153E-Ol -7.10560E+03 

2. 97'925E+03 1.61649E+03 -9.8461 OE+02 -6. 78699[+03 

4.36411E+03 -4.66403E+03 1.15058E+03 -5 .44963E+03 
4.23876[+03 -2.00581[+03 1, 73551E+01 -5. 27220E+03 

4.37709E+03 7.86780[+02 -8.83209E+02 -5.07457[+03 

6.85334E+03 -1.38402E+03 -2.75777E+02 -6.56626[+03 
5.95434E+03 

5.30985[+03 
1.79074[+02 -9 . .56001E+02 -5.35080E+03 

1.98814E+03 -1. 33993E+03 -4, 73219E+03 

7.98707[+03 -2.19582E+03 1..57189E+02 -5.82558E+03 

7.14472[+03 -2.70316E +02 -4.32099E+02 -4.64775E+03 

6.3'1845E+03 1.93725E+03 -7.51687E+02 -3.95637E+03 

8.78126[+03 -2.9717'1E+03 4.11746E+02 -4.97274E+03 

8.04362[+03 -6.65015[+02 -9.37503E+01 -3.85675[+03 

7. 25949E+03 1. 95875E+03 -3 . .52463[+02 -3 .13083E+03 

1. 76893[+04 1.69804[+02 -3. 78919[+02 -2. 73327[+02 

1.52290[+04 3.5'1321E+02 -5.33825E+02 5.40107E+02 

1. 22370E+04 9. 77199E+02 -5. 07055E+02 J .8005.5E+02 
1. 78664E t 04 -1.89724E+02 -2.55947[+02 -2, 3845.5E+02 

1.56985[+04 7.05527E+02 -3.66416E+02 5.51451E+02 

1.28653E+04 2.06141E+03 -3.24274E+02 8.79580E+02 

1.76233[+04 -7.47422E+02 -2.10779[+02 -5.00770E+01 

1.576'16E+04 8.88763[+02 -2.88'111E+02 6.88088E+02 

1.31216E+04 3.01913E+03 -2.39798E+02 1.06201[+03 



:;: 

ELEMENT POINT STRESS-XX 

119 111 9.53007E+02 

119 112 1.38771E+03 

119 113 1.44275E+03 

119 121 2.96190E+02 

119 122 5.39292E+02 

119 123 4.67194E+02 

119 131 1.27548E+02 

119 
119 
119 
119 
119 
119 
119 
119 
119 
119 

'" 119 

'" 

132 1.92920E+02 

133 -1.78944E+OO 

211 2.39689E+03 

212 2.34159E+03 

213 1.43573E+03 

221 8.50956E+02 

222 8.00748E+02 

223 4.35555E+OO 

231 -1.13049E+02 

232 -1.95463E+02 

233 -9.32234E+02 

311 9.04597E+02 

312 7 .22465E+02 

STRESS-YY 

1. 76468E+04 

1. 96309E+04 

2.05375E+04 

1.64051E+04 

1. 7824 7E + 04 

1.83340E+04 

1.61611E+04 

1. 70544E+04 

1. 71610E+04 

2.95485E+04 

3.09439E+04 

3.03922E+04 

2.50466E+04 

2.64155E+04 

2.00611E+04 

STRESS·ZZ STRESS-XV STRESS-XZ 

1.83973E+03 -5 .59940E+03 -1.83212E+03 

2,03201E+03 -4 .17059E+03 -1. 28692E+03 

3.22016E+03 -2.68413E+03 -8.04955E+02 

1.37117E+03 -5.51792E+03 -1.39143E+03 

1.82014E+03 -4.12367E+03 -9.30485E+02 

2.12171E+03 -2.65842E+03 -5.26432E+02 

1. 38115E+03 -5 .52384E+03 -9. 77952E+02 

1.51700E+03 -4.14214E+03 -5.90820E+02 

1.54870E+03 -2.07739E+03 -2.55120E+02 

STRESS-YZ 

6.10264E+03 

6.50445E+03 

6.61732E+03 

4.04405E+03 

4.95028E+03 

5.17551E+03 

3.33098E+03 

3.56122£+03 

3.71727E+03 
2. 63280E+03 -5. 72484E+03 4. 05025E+02 1.18476£+03 

2. 75406E+03 -3. 64520E+03 -1.66550E+02 3 .87161E+02 

1.99953E+03 -1.53745E+03 -7.34922E+02 -5.00002£+01 

8.80739E+02 -5.39691E+03 2.74781E+02 1.68050E+03 

1.21235E+03 -3.43173E+03 -2.09177E+02 9.24636£+02 

7.71959£+02 -1.41841E+03 -7.69191E+02 3.02074E+02 

2.20256E+04 - 2.54258E+02 -5.09194£+03 1.09161E+02 2.53295E+03 

2.32814E+04 2.50522E+02 -3.21802E+03 -3.67146E+02 1.43968E+03 

2.30474E+04 7.44197E+01 -1.27869E+03 -8.38634E+02 6.01172£+02 

2.37&00E+04 3.82147£+03 -4.13802E+03 1.92859E+03 -7.78035£+03 

2.49158E+04 4.26127£+03 -1.56976£+03 5.63966E+02 -8.60517E+03 

119 313 -3.&2140E+02 2.42290E+04 3,56344E+03 1.09123E+03 -6.55079E+02 -8.72055E+03 

119 321 -5.04921E+01 2.03720E+04 1.59687£+03 -4.3616&E+03 1.46017E+03 -4,69684E+03 

119 322 -2.57164E+02 2.16709E+04 2.54540£+03 -1.91134E+03 2.25096E+02 -5.76498E+03 

119 323 -1.25169E+03 2.13735E+04 2.48351E+03 6.54055E+02 -8.68979E+02 -6.16729£+03 

119 331 -4.47817E+02 1.85620E+04 1.09031E+02 -4.49733E+03 'L12173E+02 -l.CJ0218E+03 

119 332 -7 .64764E+02 1.98487E+04 1.47287£+03 - 2.15031E+03 -l.CJ8696E+02 -3.17839£+03 

119 333 -1.76612E+03 1.97387E+04 1.93CJ93E+03 3.31523E+02 -1.17177E+03 •3.82691E+03 

120 111 -2.35417E+02 -2.75873E+02 5.31151E+02 -2.38178E+02 1.63350E+02 -5.69653E+02 

120 112 -1.34398E+03 -4.39274E+02 -5.28609£+01 1.21448E+02 2.65000E+02 -4.60887£+02 

120 113 -2.23274E+03 3.45229E+01 -5.38864E+02 2.73224E+02 3.29264£+02 -3.24682E+02 

120 121 -5.06469£+02 -5.97204E+02 9,33989E+02 -2.07434E+01 -4.71411£+01 -3.63696E+02 

120 122 -1. 7CJ861E+03 -a. 00182E+02 3, 99846E+02 4 .43669E+02 2. 68378E+01 -1.64110£+02 

120 123 -2.87515E+03 -3.85536E+02 -3.06764E+Ol 7.0472CJE+02 6.28950E+01 5,35749£+00 

120 131 -7.64891E+02 -9.66022£+02 1.30021E+03 2.04249E+02 -l.CJ9836E+02 -2.50053£+02 



ELEMENT POINT STRESS-XX STRESS-VV STRESS-ZZ STRESS-XV STRESS-XZ STRESS-YZ 

120 132 -2.24987E+03 -1.2241 0E+03 7.81034E+02 7.70439E+02 -1.35126E•02 -2.59376E+Ol 

120 133 -3.52407E+03 -8.84303E+02 3.69224Et02 l.l3787E+03 -1.26293E+02 2.10246E+02 
120 211 -5.32168E+02 3.19771Et02 I. 05531E+03 -4. 33542E +02 -8.54&38E+02 2.25503E+03 

120 212 -1.17b35E+ 03 l.85998E+02 1.25984Et03 8.8352bE+Ol -2. b8167E+02 2.42333E+03 

120 213 -1.63832E+03 5. 74664E.+02 1.53334E+03 5.37272E+02 3.17379E+02 2.460l7E+03 
120 221 -4.52403E+02 1.24619E+03 l.47230E+03 -5.92947E+02 -8.65903E+02 l.83736E+03 

120 222 -l.l9991E+03 1.08842E+03 1.57444E+03 2.94689Et01 -3.32322E +02 2.06599E+03 

120 223 -1.76797E+03 1.43872E•03 1.75277Et03 5.70201Et02 1.80520E+02 2.l6855E+03 

120 231 -3. 40384Et02 2.07987E+03 1.92458Et03 -7.23853Et02 -8.17091E+02 l.36ll!iE+03 

120 232 -l.l9727E+03 1.88660Et03 l.90881E+03 -3.2 0130E+OO -3.34894E+02 l.64443E+03 

120 233 -].87831E+03 2.18641Et03 1.97437Et03 6.28417E+02 1.09181E+02 ].80648E+03 

120 311 -3.52555E +02 7.41524E+03 1.25132E+03 -2. 00082E+03 -1.28206E+03 4.80814E+03 

120 312 -6.23566E+02 7.49000Et03 1.74763Et03 -1.07187Et03 -4.31030E+02 5.37401E•03 

120 313 -7.6614 0E+02 7.89774E+03 2.31519E+03 -1.20257E+02 3.40647E+02 5. 7l080E+03 

120 321 -2.55377E+02 8.35423E+03 l.b6589Et03 -2.22846E+03 -8.44725E+02 3.43985E+03 

120 322 -5.47586E+02 8.38424E+03 1.90505E+03 -1.2253 0E+03 -7 .93629E+Ol 4.01&7!iE+03 

120 323 -7 .15647E+02 8.734!i5E+03 2.21803E+03 -2.18584E+02 !i.92936E+02 4.37l!i6E+03 

120 331 -8.15937E+Ol 9.25014E+03 2.17!i60E+03 -2.43439E+03 -3.68729E+02 2.09361E+03 
~ 
v. 120 332 -3.95743E +0 2 9.23302E+03 2.16018E+03 -l.3!i666E+03 3.13979E+02 2.68163E+03 

120 333 -5.90796E+02 9.52286E+03 2.21964E+03 -2.92321E+02 8.914!i5E+02 3.05383E+03 



__, 
~ 

ELEMENT POINT STRESS-XX 

55 111 -1.80<I06E+03 

55 112 -2.08768£+03 

55 113 -2.23442£+03 

55 121 -9.17518£+01 

55 122 -4 .56485£+02 

55 123 -8.37433£+02 

55 131 1.53351E+03 

55 132 1. 04'H>lE+03 

55 133 4.72665£+02 

55 211 -2.21843£+03 

55 212 -1.94247£+03 

55 213 -1.65423£+03 

ss 221 -Ln717E+o3 

55 222 -9.92310£+02 

55 223 -8.62783£+02 

55 231 -4.00470£+02 

55 232 -2.43319[+02 

STRESS-YY 

2.22908£+04 

2.02106£+04 

1,85922£+04 

2.75160£+04 

2.49864£+04 

2.27554£+04 

3.22040£+04 

2."12722£+04 

2.64967£+04 

I.szone+o3 
1.66334£+03 

1.4b343E+03 

6.35398£+03 

5.68258[+03 

4.83018£+03 

1.03123[+04 

'Ll7751E+03 

233 -2.32006£+02 7.74063£+03 

311 -1.84836£+03 -1.19121E+03 

STRESS-ZZ STRESS-XV STRESS-XZ STRESS-YZ 

3.20887£+03 -1.43863£+03 1.8140Etf-t03 -1.36231E•04 
3,12872£+03 -2.52313£+03 1. qznqe•o3 -1.2q1s7E+04 
2.82878E+03 -3,62855E+03 2. 00338E+03 -1.248qQfi04 
3.68308E+03 -4.88750E+02 1.15587E-t03 -1.02084E-t04 
3.84081E+03 -1.67082E+03 1.21933E+03 -9.83868E+03 
3.64791E-t03 -2.86395E-t03 1.23904E+03 -9.Et9317E+03 
4.0364Df+03 -3.7093SE•01 7.51370E-t02 -0.70088E-t03 
4.47368E-t03 -1.2qq21E+03 7 .52375E•02 -O.Et8722E+03 
4.44628E+03 - 2.56379E+03 7 ,03354E-t02 -0.84831E+03 
2,0H95E-t03 -3.62402E+01 2. oo991E•03 -e .14H6E-t03 
1.47234E•03 -q,84303E-t02 1.89875E+03 -S.ll537E+03 
1.007BOE•03 -1.aqsa9E+03 1.74034E+03 -4.42449E+03 
3 . 97575E+03 3.86740E+02 1.36763E-t03 -5.57131E+03 
3.46633E-t03 -6.95464E+02 1,2361EtE•03 -4.Et7497E+03 
2.88614E•03 -1.73751E+03 1.10010f+03 -4.0513SE+03 
s.soq7aE+03 s.4Ba65E+o2 8.37273E-t02 -4.70786E+03 
5.14580E+03 -6.64014E-t02 7.39434E•02 -3,96565E+03 
4.51665E-t03 -1.83087E+03 Et.33142E-t02 -3.44107E+03 

3.32892E+03 -6.83160E+01 -1.25587E•02 1.51510E+02 

55 
55 
55 
55 
55 
55 
55 
55 
55 
55 

312 -1.0Et02DE+03 -6.173HE+02 1.55107E-t03 -1.75669E+02 9,38896E+01 Et.15427E-t02 

5. 

5. 
5. 
5. 
5. 
5. 

5. 

313 -l.87123E+03 -1.1215DE+03 -4.80577E+02 -1.70611E-t02 3.22990E+02 9.82592E+02 

321 -1.08264E+03 -8.57459f+02 0.13377f-t03 4,72900E•OO -3.01329E-t02 -5.01271E+02 

322 -1.21393E+03 -3.19619E+02 4.57271E-t03 -3.S0113E+02 -1.76941E•01 -5.72867E+01 

323 -1.20547E+03 -9.32561E+02 2.Et2682E+03 -5.91073E+02 2.63599E-t02 3.40861E+02 

331 -1.73388E+03 -8.68316E+02 8.37848E+03 1.74271E-t01 -4.42038E•02 -7.9359EtE+02 

332 -9.70244E+02 -3,45515E+02 7.06154E+03 -5.85909E•02 -8.52524E•01 -3.96455E-t02 

333 -7.20140E+02 -l.03096E+03 5.24521E-t03 -1.07421E+03 2.58743E-t02 -Et,64218E-01 

111 -6,02875E+OO 4,37116f+04 5.20210E-t03 2.D3691E+03 2.48735f-t02 1.38352E+04 

112 9.06734E+02 4.40691E+04 6.Et5123E+03 2.64527E-t03 8,3717t.E•02 1.43920E•04 

113 1. 35152E+03 4, 36090E+04 7, 29129E+03 3, 25230E+03 1.43148E•03 1.44783E+ 04 

121 -1.21234E+03 3.94035E+04 2.41269f+03 1.59758E+03 1.86110E+02 9,193b5E+03 

122 -5. 0'1566E+ 02 3. 91633E+04 3. 71512E+03 2. 06690E+03 Et. 81293E+ 02 9. 94948E+03 

123 -1.93951E+02 3.83018E+04 4.2842EtE+03 2.53051E+03 1.18046E+03 1.02525E+04 

131 -1.34416E+03 3.77198E+04 8.21342E+02 1.50199E+03 2.10721E•02 4.9502EtE+03 
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ELEMENT POINT STRESS-XX 

H 

H 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

132 -9 .07769£+02 

133 -7. 87801E+02 

211 1. 3M99E+03 

212 1.8b993E+03 

213 1.45745£+03 

221 -7. 12901£+02 

222 - 1.13743£+02 

223 -3 .16348[+02 

231 -1.49880£+03 

232 - 8. 77953£+02 

233 - 9. 71668£+02 

311 8 .5440lE+Ol 

312 1.07742£+03 

313 1.22543£+03 
321 -1.44822£+03 

322 -5.39569£+02 

323 -3.85672£+02 

331 -1. 70654£+03 

332 -9.08886£+02 

STRE SS·YV 

3.b73DOE+04 

3.53627£+04 

6.35794[+04 

6.35808£+04 

6.1924DE+04 

STRESS-ZZ 

1.93433£+03 

2.38037£ +0 3 

STRESS-XV 

1.81051E+03 

2. 10926£+03 

ST RE SS·XZ 

6.03603E+02 

9.98801E+02 

STRE SS-VZ 

5.90330£+03 

6.41890E+03 
6.62576£+03 5.58674£+00 -1.32741£+03 4,49459£+01 

&.96073£+03 · 7.13382E+OO 1.98792£+02 l.51662E+OO 

5.93630£+03 - 1.88373E+Ol 1.70048£+03 ·2. 42661£+02 

5.39814E+04 2.53728E+03 9,01367E+OO -1.1 4976E+03 8.92519£+01 

5.40991E+04 3.28670E+03 -1.60927E+02 1,91826E+02 -6.89851E+OO 

5.27947E+04 2, 77653E+03 -3.35216E+02 1.50898E+03 -3.11693E+02 

4.75066E+04 •2.29816E+02 -2. 95980E+01 -8.69652E+02 1.13131£+02 

4.75327E+04 8.45455E+02 -3. 54065E+02 2.87364E+02 -2.35172E+Ol 

4.63426E+04 7.48445E+02 -6.87554E+ 02 1.42001E+03 -3 .7S706E+02 
4 .49051E+04 

4.56290E+04 

4.48840E+04 

3.9S937E+04 

4.00643E+04 

3.92707E+04 

3. 70993E+04 

3. 71146E+04 

0.46311E+03 ·1.93529£+03 1. 62126E+02 -1.4S195E+04 
7,70148E+03 -2. 53283E+03 9.80464E+02 -1.49201E+04 
7.58710E+03 -3.15039E+03 1. 74729E+03 -1.52530E+04 
2.72051E+03 - 1.26036E+03 -9.98217E+OO -9.77277E+03 

4,29959E+03 -2 .01762E+03 6.93485E+02 -1. 04567E+04 
4 .62121E+03 -2. 79960E+03 1.34751E+03 -1.11046E+D4 
3.31657E+02 -l.O l163E+03 1.70429E+01 -5.47365£+03 
2.15968E+D3 - 1.90223E+03 5.94474E+D2 -6.41275E+D3 

56 333 -9 . 0787SE+02 3. 60445E+04 2. 81369E+D3 -2 .82159E+03 1.12425E+03 -7 .34330E+D3 

57 111 -2.82636E+03 -2.37158E+03 1.99294E+03 4.7S645E+02 -l. 04429E+03 -1.06715E+03 

57 112 -2 .1S978E+03 -1.96605E+03 7.46232E+02 3.21774E+02 -2.23146E+02 -1.36052E+03 

57 113 -1.78002E+03 -2.21665E +03 -8,00947E+02 2.37957E+02 5.67919E+02 -1.45488E+03 

57 121 -2.44298E+03 -2.33155E+03 4.69746E+D3 5.69410E+02 -6.98060E+02 6.69236E+02 

57 122 -1.93977E+03 -1.928S3E+03 3.39567E+03 5.62256E+02 9.11897E+01 -1.27180E+02 

57 123 - 1. 76002E+03 -2. 235DSE+D3 1. 72508E+03 6 .26032E+02 8 .57806E+02 -7, 94092E+02 

57 131 -2.20646E+03 -2.S3537E +03 7.09797E+03 6.46878E+02 4.74236£+01 2.06378E+03 

57 132 -1.89S71E+03 -2.15776E+D3 5.66638E+D3 7,87213E+02 8.11974E+02 7.87244E+02 

57 133 -1.94033E+03 -2.53615E +03 3.80658E+03 9.99234E+02 1.56034E+03 -4.20537E+02 

57 211 -l.S0072E+03 1.89908E+03 1. 97922E+03 -1.13139E+02 1.58SSOE+03 4 .48285E+03 

57 212 -1.36745E+03 l.D5502E+03 l.00320E+03 7.22833E+02 1.66856E+03 3.95892E+03 

57 213 -9.51882E+02 9.40196E+D2 2.38952E+02 1.57804E+03 1.71485E+03 3.63307E+03 

57 221 -7.56735E+02 S.91216E+03 3.11673E+03 -2,17898E+02 9,78912E+02 4,44139E+03 

57 222 -6.467D7E+02 4.88291E+03 2.47984E+03 5.63874E+02 1.05456E+03 3.81422E+03 



ELEHENT POINT STRESS-XX STRESS-YY STRESS-ZZ STRESS-XV STRESS-XZ STRESS-YZ 

57 223 -3.32402E+02 4.43110E+03 1.94041E+03 1.30884E+03 1.10048E+03 3.312!i4E+03 
57 231 -2.24292E+02 9.42207E+03 4.13548E+03 -1.41201E+02 0.9032!iE+02 4.1515<1E+03 
57 232 -1.6608<1£+02 8.19"143E+03 3,75056E+03 5.82312E+02 7.!i15<17E+02 3.421<12E+03 
57 233 2.81494E+01 7 .4215<1E+03 3.37456E+03 1.33250E+03 7.8<1268E+02 2.75428E+03 
57 311 -1.8S026E+03 2. 04017E+04 2.13087£+03 1.14021E+03 1.07075E+03 1.20246E+04 
57 312 -2.40382£+03 1.7584<1E+04 1.03373E+03 2.24041E+03 1.02727E+03 1.10430E+04 
57 313 -2.4607<1£+03 1.01701Et04 1.37245E+03 3.32235E+03 1.573<1<1E+03 1.11400E+04 
57 321 -2.0040<1E+02 2.57575E+04 2.75765E+03 6,0"1376E+02 1,0<1619E+03 8.034<13£+03 
57 322 -7 ,348!iOE+02 2.27211E+04 2.5178<1E+03 1.51786E+03 1,00160E+03 8.02<102E+03 
57 323 -8.74<177E+02 2.08821E+04 2.39838Et03 2.4138<1£+03 "',Ol"'54E+02 8.44904Et03 
57 331 1.21111£+03 3.054<12E+04 3.38311E+03 5.03649E+02 7.03422£+02 5.22015£+03 
57 332 0.73714£+02 2.728<14£+04 3.33028£+03 1.20250E+03 5.44527E+02 5.5060<1E+03 
57 333 4.46035E+02 2.50482E+04 3.290<I!iE+03 1.8940SE+03 3.84475£+02 5.09030E+03 

sa 111 -1,67090E+03 2.14133£+04 4.01607£+03 8.44261£+02 -1.28415£+03 -1.34283£+04 
sa 112 -2.52080E+03 1.82222£+04 3,039<11E+03 2.17447£+03 -1.5259!iE+03 -1.20770£+04 
sa 113 -2.6245<1£+03 l.OO!i!i2E+04 2.<17016£+03 3.47143Et03 -1.77428£+03 -1.18482E+04 
sa 121 

~ 
-1.8<1271Et02 2.03817E+04 5.25037£+03 5.0<1176E+02 -1.0034<1£+03 -1.02!i"15E+04 

00 sa 122 -1.08448£+03 2.29001£+04 4.209<1<1E+03 1.03128£+03 -1.29153£+03 -9.70488£+03 
sa 123 -1.30215£+03 2.09774£+04 3.98713£+03 2.7272<1£+03 -1.59173£+03 -9.14984£+03 
sa 131 9.22640£+02 3.00814£+04 0,087"11E+03 5.50215£+02 -8.04741£+02 -6."11031E+03 
sa 132 4. 65255E + 01 2.70975E+04 5.09767£+03 1.4507!iEt03 -1.18<123£+03 -6.7212!iE+03 
sa 133 -2.22328E+02 2.47<107E+04 4.8!i870E+03 2.33153£+03 -1.!i3078E+03 -6.37516£+03 
sa 211 -2.5<1533£+03 1.88<I<!OE+03 6.80518£+03 -4.02876£+02 -1.20485£+03 -7.98624E+03 
sa 212 -2.57578£+03 1.15374£+03 5.42950£+03 4.17405£+02 -8.51608£+02 -6.42501E+03 
58 213 -2.10285£+03 1.28311E+03 4.70104£+03 1.24!i47Et03 -4.6!i<I73E+02 -5.14070£+03 
58 221 -1.60041E+03 0.0500<1E+03 8. 8ll!i!iE + 03 -4.78321E+02 -1.31213£+03 -6. 70136E+03 
58 222 -1.83708£+03 4.<11080E+03 7.1420<1£+03 2.88978E+02 -<1.43<163E+02 ~.52721E+03 

58 223 -1.67660£+03 4.!i0349E+03 6.05<17<1E+03 1.06890£+03 -5.52099£+02 -4.56730£+03 
58 231 -<1,68063£+02 <1.56<1<16E+03 1.03042£+04 -3.<1<1230E+02 -1.30688£+03 -5.1083!iE+03 
58 232 -1.3<1841E+03 8.09ft42Et03 8.46825£+03 3.12156£+02 -<1.18733E+02 -4.3!i664E+03 
58 233 -1.48074£+03 7.24<140£+03 7 .16703E+03 1.04040E+03 -5.144<1<1Et02 -3.70427£+03 
58 311 2.!i!ift50E+03 3.3206ftE+03 1.777<1DE+04 4.42!i6<1E+02 -ft,80010E+02 "1.83230£+02 
58 312 2.02742£+03 2.ft5<154E+03 1.36324£+04 2.4184<1£+02 -1.63334£+02 1.37823£+03 
58 313 1.38001E+03 1.501<13E+D3 9.60352£+03 1.083l<IE+02 3,85140£+02 1.41536£+03 



~ 
~ 

ELEMENT POINT STRESS-)()( 

58 321 1.6294lE+03 

58 322 1.41717£+03 

58 323 8. 77521E+02 

58 331 q. 04381E +02 

56 332 0.32954£+02 

56 333 2.21002£+02 

59 

59 

59 

59 

59 

•• .. .. 
•• .. 
•• •• .. .. .. 
•• .. 
•• •• •• 
59 

59 

•• •• •• •• 

111 -2.40090£+01 

112 5.22&55£+02 

113 4.67088£+02 

121 - 1.54551£+03 

122 -9.61H5E+02 

123 - 9.06612£+02 

131 - 1.61387£+03 

132 -1.071&8£+03 

133 -9.96250£+02 

211 1.33077£+03 

212 1.38598£+03 

213 8.62503£+02 

221 -6.28377£+02 

222 - 3.1183&£+02 

223 -4.93387£+02 

231 -1.20839£+03 

232 -7. 14738£+02 

233 -6.48&71E+02 

311 0,94244£+02 

312 9 .51159£+02 

313 l.Ol805Et03 

321 -7.04075£+02 

322 -4.26970£+02 

323 -2.74764£.02 

331 -1.04267£+03 

332 -8.05391Et02 

333 -6,36001£+02 

STRESS-VY 

2.251'1!9£+03 

1.85805£+03 

9,42274£+02 

8. 78346£.02 

7.88337£+02 

1.49260£+02 

4.58441£+04 

4.64700£+04 
4 .58390£+04 

4.00764Et04 

4.05276£•04 
3. 'i18873E t 04 

3.71690Et04 

3.72515Et04 

3.63870£•04 

6. 28655£ t 04 

6 . 24981£ t 04 

6.08613Et04 

STRESS-ZZ 

1.78807Et04 

1.43205Et04 

1.08588£+04 

1.75522Et04 

1.46275Et04 

1.17847£+04 

STRESS · XY STRESS-XZ 

5.20152£+02 - 1.02266£+03 

4.69744£+0 2 -3. 77583£+02 

4.87621£+02 2.8<;1498£+02 

5.76094£+02 -9.51797£+02 

6.76710£+02 - 1.84716£+02 

8.46521£•02 5.96340£•02 

7.1466'i1E+03 -1.55154£+03 -1.56257£+02 

8.08513£+03 -2. 01655£+03 -1. 13745£+03 

8.26508Et03 -2. 48299£+03 -2.13893£+03 

3.67896Et03 -9.41926£+02 - 8.90914£+01 

4.79614£+03 -1. 61439£+03 ·1. 15'i175Et03 

5.23197£+03 -2.28'H9E+03 -2.25114£ +03 

1.60816£+03 -7. 16442£+02 -1.36341Et02 

2.83013Et03 ·1.56698£+03 ·1.28407£t03 

3.43826Et03 -2. 42063£+03 ·2.45296£+03 

6.33372£+03 

6.27708£+03 

5.54974£+03 

5.49438£+02 1.44137£+03 

5.61832£•02 -2.98425£+02 

5.63'H6Et02 -2.06547£+03 

STRESS - YZ 

1.60722£•03 
1.47159£+03 

1.04378£+03 

2.58545£+03 

1.88986£+03 

9,59457£+02 

1.60004£+04 

1.59367£+04 

1.58771£+04 

1.13333£+04 

1.15':103E+04 

1.18770Et04 

7.0M33Et03 

7 .65071£+03 

8.26420£+03 

3.68230£+02 

2.1'H3'\IE+02 

3.4':1961£+02 
5.3599<;1£+04 2.40330£+03 4.02792£+02 1.30884£+03 3.<;15936£+02 

5.3439<:1£+04 2.82870£+03 2.38618£+02 -4.35241£+02 2.90H.7E+02 

5.22009Et04 2.66402£+03 6.32576£+01 -2.20673£+03 4. 70919£+02 

4.73750£+04 -2 .08888£+02 2.31584£+02 1.07535£+03 4.15953£+02 

4.72241£+04 6.14170Et02 -I.04236Et02 -6.73112£+02 3.58163£+02 

4.61604£+04 9.17721£+02 -4.52028£+02 -2.44913£+03 5.':12705£+02 

4.34457Et04 6.09696£+03 2.25812£+03 -2.95487£+02 -1.30n9E+04 
4.29976£+04 

4.21157£+04 

3.':15973£+04 

3.87354£+04 

3.75981£+04 

3.82099£+04 

3.67938£+04 

3.52410£+04 

6.45590£+03 

6.60927£+03 

2.96176£+03 

3.5533':1£+03 

4.00042£+03 

l.00057Et03 

1.76438£+03 

2.4369':1£+03 

2.85462£+03 -1.12508£+03 -1.36654£+04 

3.42823£+03 -1.98477£+03 -1.37669£+04 

1.72707£+03 -4.60281£•01 -8.62205£+03 

2.20':153Et03 -9.54867£+02 -9.43243£+03 

2.66844£+03 -1.89362£+03 -'J.71277Et03 

1.52718£+03 4.15<;199£+01 -4.6244't£+03 

1.8746lE+03 -9.37836£+02 -5.58284£+03 

2.19789£+03 -1.94702£+03 -6.02318£+03 



ELEMENT POINT STRESS-XX STRESS-YY STRESS-ZZ STRESS-XV STRESS-XZ STRESS-YZ 

60 111 5.81858E+02 1. 73996E+03 1.12179E+04 -2.09094E+02 -4.95209E+02 9.22431E+02 
60 112 1.49381E+02 1.71827E+03 8.09907E+03 -2.22638E+02 -4.15559E+02 1.49342E+02 
60 113 -7.63472E+02 5.03038E+02 4.57188E+03 -1.13449E+02 -3.34176E+02 -1.55609E+02 

" 121 3.65635E+02 1.57593E+03 1.29947E+04 -1.29777E+02 -6.90134E+02 1.54928E+03 

" 122 3.24614E+02 1.62195E+03 1.02991E+04 -3.96956E+02 -4.09948E+02 8.15286E+02 
60 123 -1.98058E+02 4.63907E+02 7.20llOE+03 -5.40654E+02 -1.21819E+02 5.12737E+02 
60 131 3.70045E+01 1.16038E+03 1.44028E+04 -1.08575E+02 -9.12830E+02 1.83458E+03 
60 132 3. 79982E+02 1.27290E+03 1.21072E+04 -6.30506E+02 -4.41477E+02 1.16323E+03 
60 133 2.40273E+02 1.72235E+02 9.41458E+03 -1.02832E+03 4.32802E+01 8.91211E+02 
60 211 -2.169B5E+03 4.03642E+03 7.4427BE+03 -2 .85419E+02 -1.92779E+03 9.0ll50E+03 
60 212 -2.32077[+03 3.57314E+03 6.37768[+03 -9.97903[+02 -1. 74910E+03 7 .43646E+03 
60 213 -2.64847E+03 2.74353E+03 5.09008E+03 -1.63608[+03 -1.59144[+03 6.34050E+03 
60 221 -1.33342E+03 7 .89774E+03 8. 77411E+03 1.43429E+02 -l.65460E+03 8.23262E+03 
60 222 -1.46453E+03 6.96860E+03 7.73735E+03 -7.19902E+02 -1.43303E+03 6 .83317E+03 

" 223 -1.79754Et03 5.60715E+03 6.45978[+03 -1.50540E+03 -1.22657E+03 5.87989E+03 
60 231 -5.36390E+02 1.13384E+04 9.94587E+03 3.28551E+02 -1.49627E+03 7.20685E+03 
60 232 -6.31346[+02 9.98003E+03 B.95511E+03 -6.84365E+02 -1.22955E+03 6.00140E+03 
60 233 -9.50105E+02 8.13177E+03 7.70755E+03 -1.61636E+03 -9. 72776E+02 5.21333[+03 

0 60 311 -1.57843[+03 2.56529E+04 5.99434E+03 -1.47651E+03 -1.83517E+03 l.65094E+04 
60 312 -2.20744[+03 2.33614[+04 5.82388[+03 -2.41359E+03 -2.12283E+03 1.53222E+04 

" 313 -2. 75681E+03 2.13651E+04 5.62623E+03 -3.31902E+03 -2.42276[+03 l.44410E+04 

" 321 5.40023E+01 3.00427E+04 6.40382E+03 -5.26646E+02 -1.42066[+03 1.29701[+04 
60 322 -6.85736E+02 2.72386E+04 6.18272E+03 -1.58625E+03 -1. 78635E+03 1. 21313E t 04 

" 323 -1.38730E+03 2.46283E+04 5.89714E+03 -2.60896E+03 -2.16055E+03 1.15788E+04 

" 331 1.80822E+03 3.41158E+04 6.88706[+03 -3.55762E+01 -1.16149E+03 9.38507E+03 

" 332 9.82041E+02 3.08439[+04 6.65060E+03 -1.20626E+03 -l.59652E+03 8.91067E+03 

" 333 1.57895[+02 2. 76773E+04 6.31719E+03 -2.33552E+03 -2.03684E+03 8.70540E+03 

115 111 -4.03311E+02 6,44796E+03 7.97822E+02 -1.71914[+03 1.13090E+03 -4.06648E+03 
115 112 -7 .91925E+02 6.51225E+03 1.37866[+03 -8.80373E+02 2.94922E+02 -4. 75365E+03 
115 113 -1. 02813E+03 7 .08066[+03 1.94340E+03 1.60381E+01 -4.41376[+02 -5.17869E+03 
115 121 -2. 93405E+02 7.39068E+03 1.21142E+03 -1.96367E+03 7 .36967E+02 -2.82875E+03 
115 122 -6.41802[+02 7.45170[+03 l.58898E+03 -1.01385E+03 -3.96098[+01 -3.52622E+03 
115 123 -8.59449[+02 7.96852E+03 1.93067E+03 -2.91557E+01 -7.01059E+02 -3.95855E+03 
115 131 -1.21986[+02 8.27130E+03 1.69628E+03 -2.18940[+03 3,09446E+02 -1.60329E+03 



~ 

ELE MENT POINT STRESS-XX STRESS-YY ST RE SS-ZZ STRE SS- XV STRESS-XZ STRESS-YZ 

115 1 32 ·4.29950E+0 2 6.32926£+03 1.876HJE+03 -1. 1 29 04E+0 3 -4.1 0115E+02 -2.31270£+03 

115 133 ·6.27875E+0 2 8,79735E+03 2. 00130E+0 3 ·5.40291£+01 -1. 00090£+03 -2.75426£+03 

115 211 -6.706<15E+02 -1.61223£+01 3.52895£+ 02 -2.87924E+02 6.59350£+02 -1. 75164£+03 

115 212 -1.32676£+ 03 ·1.65660£+02 7.79063£+ 02 2. 01053£+02 9.47216£+01 - 1.9'9378£+03 

115 213 -1.75483£+03 3.66278£+02 1.27106£ +0 3 6.42725E+02 - 4.70234E+02 -2.11825£+03 

115 221 -5.78615£+02 8.68690£+02 8.01582E+02 -4.51394£+02 6.89056E+02 -1.39913E+03 

115 222 -1.31130E+03 7.15006£ +02 1.13773£+03 1.55784£+02 1.64950£ +02 -1. 69923£+03 

115 223 -1.83314E +0 3 1.20064£+03 1.5247<1£+03 7.04586E+02 ·3.36756E+02 -1. 87693£+03 

115 231 -4.64354E+0 2 1.65456£+03 1.26508£+03 -5.88195E+02 6.62525£+02 -<1,84976£+02 

115 232 -1.27829£+03 1.48514E+03 1.50022E+03 1.34491£+02 1. 77610£+02 -1. 33857E+03 

115 233 -1. 8<1783£+03 1.<11691£+03 1.77181E+03 7.89335E+02 -2 .64992E+02 ·1.56547£+03 

115 311 -4. 11517£+02 -4.02244E+02 ·3. 83104£+01 -2. 12433£+02 -3,94366£+02 6.87637£+02 

115 312 -1.38685£+0 3 -4.47975£+02 -2. 41114£+0 2 1.44195E+02 -4. 60766E+02 5.75308£+0 2 

115 313 -2. 13294£+03 1.80913E+02 -3.51925E+0 2 2.99330£+02 -5 .20629E+02 4.36252£+02 

115 321 -6.78 327E +02 -7.42115£ +0 2 3.80053£+02 4.85786£+00 - 1.63725£+02 4.67687£+02 

115 322 -1. 83892£+03 -6.3 0238£+0 2 2.11321E+ 02 4.69682£+02 -2.21814E+02 3.00072E+02 

115 323 -2.7825<1£+03 -2.73<197 £+0 2 1.23<121Et02 7.36970E+02 -2 .4<1713£+02 1.11328E+02 

115 331 -9.3757 0£+02 -1.133 05£+0 3 7.49803£+02 2.2<1241E+02 -8.15331£+00 3.55640£+02 

115 
115 

116 
116 
116 
116 
116 

116 
116 
116 
116 
116 
116 
116 

116 
116 

332 -2.29053£+03 -1.27695£+03 5.85718E+02 

4.92432£+02 

7.99199E+02 -5.68153£+01 1.39139E+02 
333 -3.43852E+03 - 8,05689£+0 2 1.17573£+03 -5.46075E+01 -9.36269£+01 

111 5.08833£+02 

112 4.68770£+02 

113 -5.135 07£+02 

121 -4.07849£+02 

122 -4.72636£+02 

123 -1.35120£+03 

131 -7.53354£+02 

132 -9.23204£+02 

133 -1. 79118£+03 

211 2.21443E+03 

212 2.17127£+03 

213 1.19301£+03 

221 7 .47492E+02 

222 7 .34823£+02 

2.27003£+04 3.67639£+03 -4.25393£+03 -1.96328£+03 7 .87524£+03 

2.40317£+04 4.26269E+03 -1.69719E+03 -6.30340£+02 8.71088E+03 

2.35129£ +04 3.59047E+03 9,43882£+02 5.32322£+02 8.84141£+03 

1.92135£+04 1.40407E+03 -4.33132£+03 -1.49189£+ 03 4.97124£+03 

2.06998E+04 2.56705E+03 -1.93748£+03 -2.97003£+02 5,98970E+03 

2.06183£+04 2.61130E.t03 5.69025£+02 7.3387'7E+02 6.35048£+03 
1.72799£+04 -1.46296E.t02 -4.33673£+03 -9.27345£+02 fl.34980E+03 

1.87598£+04 1.50528£+03 -2.09185£+ 03 1.34584£+02 3.51593£+03 

1.89240£+04 2.16304E.t03 2.<10934£+02 1.03708£+03 4.06620£+03 

2.77721£+04 2.53620E.t03 -5.59023£+ 03 -3.55815£+02 -9.90140£+02 

2.93176E+04 2.74558E+03 -3,55634E+03 1.70704E+02 -2.64015£+02 

2.88381£+04 

2.34981£+04 

2.50161£+04 

1.67652E.t03 -1.50689£+03 6, 59329£+02 1.50436£+02 

7.67042E.t02 -5.21206E.t03 -2.26443£+02 -1.63669£+03 

1.27229£+03 -3.26693£+03 2.37694£+02 -7.61760£+02 



ELEMENT POINT STRESS-XX STRESS-YY STRESS-ZZ STRESS-XV STRESS-XZ STRESS-VZ 

116 223 -9.46836E+01 2.47861E+04 7.96990E+02 -1.32269E+03 6,64992E+02 -2.17558E+02 
116 231 -1.58775E+02 2.06204E+04 -3.76571E+02 -4.86352E+03 -5.62430E+01 -2.23774E+03 
116 232 -1.71818E+02 2.20394E+04 3.53762E+02 -3.02540E+03 3.49498E+02 -1.27647E+03 
116 233 -8.98037E+02 2.19523E+04 2.26775E+02 -1.12602E+03 7 .15289E+02 -5.87256E+02 
116 311 7 .19999£+02 1.58222E+04 1.31657E+03 -5.18024E+03 1.71701E+03 -5.36457E+03 
116 312 1.03321£+03 1. 77957Ef04 2.18413E+03 -3.84493E+03 1.14725E+03 -5.89996E+03 
116 313 9.18282E+02 1.87183E+04 2.66893E+03 -2 .44911E+03 6.75314E+02 -6.28079E+03 
116 321 1.92710E+02 1.49211E+04 9.35746E+02 -5.11006E+03 1.31028E+03 -4.04624E+03 
116 322 3.66861E+02 1.63464E+04 1.51493E+03 -3.76800E+03 7 .97092E+02 -4.48737E+03 
116 323 1.87374E+02 l.69096E+04 1.77401E+03 -2.34797E+03 3.73165E+02 -4.78506E+03 
116 331 l.08833E+02 1.49344E+04 9.84253E+02 -5.12537E+03 9.34334E+02 -2.85582E+03 
116 332 1.62818E+02 1.58415E+04 1.31190E+03 -3.75699E+03 4.68637E+02 -3.22504E+03 
116 335 -7 .34594E+01 1.60477E+04 1.37258E+03 -2 .29580E+03 8.47737E+01 -3.46030E+03 

117 111 -2.52226E+03 -1.05805E+03 1.08456E+04 1.90458E+02 -3,03939E+02 1.70471E+03 
117 112 -1.37349Ef03 -7 .30660E+02 9.39643E+03 3.73400E+02 -8.72248E+01 7.71349E+02 
117 113 -1.06180E+03 -2.62348E+03 7.37143E+03 9.88029E+02 -4.88692E+01 4.03808E+02 
117 121 -1.48743E+03 -5.98988E+02 1.18940E+04 -1.61299E+02 -5.53741E+02 1.57679E+03 

·~ 117 122 -8.22170E+02 5.02188E+02 1.05875E+04 7.19588E+02 -3.87515E+02 6.82877E+02 
117 123 -1.10244E+03 -8.43261E+02 8.56547E+03 2.06438E+03 -3.72517E+02 2.40887E+02 
117 131 -1.27283E+03 -6.96452E+02 1.24094E+04 -7.11858E+02 -7.16552E+02 1.31652E+03 
117 132 -1.10831E+03 1.23033E+03 l.l2924E+04 9.02040E+02 -5.87004E+02 4.85476E+02 
117 133 -1.99556E+03 4.84243E+02 9.32540E+03 3.01336E+03 -5.84995E+02 6.95845E+OO 
117 211 -2.53952E+03 3.11270E+03 6.01893E+03 -1.32055E+03 2.65047E+02 6.61406E+03 
117 212 -2.44193E+03 2.72802E+03 5.26659E+03 1.73765E+02 8.79918E+02 5.50638E+03 
117 213 -2.35296E+03 2.11760E+03 4.70977E+03 1.92650E+03 1.19582E+03 4,99080E+03 
117 221 -8.15222E+02 5.76355£+03 7.12177E+03 -2.06874E+03 -2.56008E+02 5.85129E+03 
117 222 -1.22097£+03 5.51967E+03 6.44766E+03 -2.39021E+02 2.65223E+02 ,,76246E+03 
117 223 -1.76727£+03 4.75824E+03 5.80511E+03 1.88495E+03 5.12223E+02 4.15349E+03 
117 231 3.51389E+02 7 .98833E+03 7 .89211E+03 -2.78927E+03 -5.92252E+02 4,99435E+03 
117 232 -5 .57017£+02 7.93227E+03 7.34950£+03 -6.06213E+02 -1.57423E+02 3.9459qE+03 
117 233 -1.72374E+03 7.0q380E+03 6.69139E+03 1.90598E+03 2.44512E+Ol 3.27q71E+03 
117 311 -1.10182£+03 1.47618E+04 3.28310E+03 -2 .41401E+03 -1.01630E+03 9.60036E+03 
117 312 -2.28172£+03 1.30148E+04 2.53679E+03 -1.16513E+Ol 1.89615E+02 q,ll945E+03 
117 313 -3.06605£+03 1.21845E+04 2.22211E+03 2.47779E+03 1.11995E+03 8.74073£+03 



00 
w 

ELEMENT POINT STRESS-X)( STRESS-VY 

117 
117 
117 
117 
117 
117 

lU 
118 
118 
lU 
~ 

lU 
lU 
lU 
lU 
lU 
lU 
lU 
lU 
lU 
~ 

~ 

lU 
~ 

~ 

~ 

118 
118 
lU 
lU 
lU 
~ 

~ 

321 8.16155£+02 

322 -0.30253£+02 

323 -1.60998£+03 

331 2.45905[ +03 

332 7.50506£+02 
333 -8.00117£+02 

Ill -1.50281Et03 

112 -2. 74230£+03 

113 -3.56185£+ 03 

121 6.42413£+02 
122 -8,97574£+02 

123 -2.14462£+03 

131 2.43203£+03 

132 6.00313£+02 

133 -1.04588[ +0 3 

211 -3, 05384£+03 

212 -2.99380£+03 
213 -2.93479[+ 03 

221 -1.290 00[+03 

222 -1.7369 0£+03 

223 -2.31421[+03 

231 -1.19994[+02 

232 -1.07295£+03 

233 -2.27214[+03 

1.7796&£+04 

1.59976£+04 

1.48212£+04 

2.06090[+04 

1.87798E+D4 

1.73214£+04 

1.44258£+04 

1.26060£+04 

1.17954£+04 

1. 79931E t 04 

1.61037[+04 

1.48098£+04 

2.12one•o4 
1.92772£+04 

1,76277£+04 

2.15925£+03 

1.95213£+03 

1.48556£+03 

5.11003£+03 

4.98923£+03 

4.31906£+03 

7,60008E+03 
7.61544[+03 

6.81724£+03 

311 3.94175£+00 1.28386[+03 

312 7 .45695£+02 1.29808[+03 

313 6.64491£+02 -9.05353£+02 

321 6.77191£+02 1.45448Et03 

322 9.9859lE+02 2.28912£+03 

323 3.91382£+02 6.82392£+02 

331 5.70000E+02 1.10781£+03 

332 4.44039£+02 

333 -7.14429Et02 
2.80596[+03 

1.838blE+03 

STRESS·ZZ STRESS-XV STRESS- lCZ 

3.84278£+03 -3.4B827E+03 -1.16942£+03 

3.49251£+03 -1.07605£+03 -5.63930£+ 01 

3.42341[+03 1.45578£+03 7 .94181£+02 

4.27842£+03 -4.32185E +03 -1.0959 0£+03 

4.36000[+03 -1.89675£+03 -7.49159[ +01 

STRESS-VZ 

7.57200Et03 

7.22992E•03 

6.91364Et03 

5.53326Et03 

5.34571Et03 
4.59408£+03 6.77793Et OZ 6.94125£+02 S.ll778Et03 

2.30700£+03 -2.4934 0E+03 1.09279[+03 -9.44769[+03 

1.62626[+03 7.47702£+01 •2.35350Et02 -8.91652[+03 

1.48272£+03 2.7l524E+ 03 -1.30440£+03 - 8.50634£+03 

3 .43792£+03 -3. 70991E +03 1. 23060E+ 03 -7 .4697.5[+03 

3.01363£+03 -1.09913£+ 03 7 • .5.5242E-01 -7.10562[+03 

2.97933E+03 1.61647[+03 -9. 84578£+02 -6.78701E+03 
4.36420[+03 -4.66405[+ 03 l.1.50.58E+03 -.5.44966£+03 
4.23886E+03 -2. 00.582[+03 1.73809Et01 -.5.27222£+03 
4.37718E+03 7.86775£+02 -8.83l72E+02 -.5.07460£+03 

6.8.5343£+03 -1.38403[+03 -2.7.5768[+02 -6 • .56632£+03 

5.9.544.5£+03 1.79058£+02 -9 . .5.5982E+02 -S.3508.5E+03 
.5.30996£+03 1.98811£+03 -1.33990E+03 -4. 73223E+03 

7.98716£+03 -2.19.584E+ 03 l.S7194E+02 -5.82563[+03 

7 .14482[+03 -2. 70333[+02 -4. 32082E+02 •4. 64780[+03 

6.39856£+03 1.93722£+03 -7. 51662[+02 -3.95642£+03 

8.78133[+03 -2.97182[+03 4.11748£+02 -4.97279£+03 

8.04372[+03 -6.6.5 033[+02 -9.37328£+01 -3.85679E+03 

7.2.59.59[+03 1.9.5873[+03 -3.52436[+02 -3.13087[+03 

1. 7b893E+04 1.69801£+02 -3. 78915E+02 -2. 73409£+02 

l.S2291E+04 3 • .59317£+02 -5.33816£+02 5.40038[+02 

l.22371E+04 9. 77193£+02 -5. 07038[+02 7. 79999[+02 

1.78664£+04 -1.89729£+02 -2.5.5939£+02 -2.38532[+02 

1.56986£+04 7.0.5523£+02 -3.66402£+02 S • .51387E+02 

1.286.54[+04 2.06141E+03 -3.242.54[+02 8.79529£+02 

1.76234£+04 -7.47430[+02 -2.10767E+02 -5.01511E+01 

1 • .57696[+04 

1.31217E+04 

8.88758[+02 -2.88892[+02 

3.01912E+03 -2.39773E+02 

6.88027[+02 

1.06196£+03 



~ 

ELEMENT POINT STRESS-XX 

119 111 9.53032Et02 

119 112 1.38773Et03 

119 113 1,44276Et03 

119 121 2.96223Et02 

119 122 5.39327Et02 

119 123 4.67231Et02 

119 131 1.27593Et02 

'" '" '" 
'" '" '" '" '" ~ 
~ 

~ 

~ 

'" 

132 1.92965Et02 

133 -1. 74555E+OO 

211 2.39687Et03 

212 2.34156Et03 

213 1.43571Et03 

221 8.50951E+02 

222 8.00751E+02 

223 4.36185E+OO 

231 -1.13046E+02 

232 -1.95443E+02 

233 -9.32204E+02 

311 9,04569E+02 

312 7 .22427E+02 

STRESS-YY 

1. 76469E+04 

1,96309E+04 

2.05375E+04 

1.64052E+04 

1. 78247E+04 

1.83340Et04 

1.61812E+04 

1.70544E+04 

1. 71611£+04 

2.95485E+04 

3.09439E+04 

3,03921E+04 

2.50466E+04 

2.64156E+04 

2.60811E+04 

STRESS-ZZ STRESS-XV STRESS-)(Z 

1.83978E+03 -5,59944Et03 -l.83214Et03 

2.63206Et03 -4.17063Et03 -1.26694Et03 

3.22620E+03 -2.68417Et03 -8,04985Et02 

1.37120£+03 -5.51797£+03 -1.39144Et03 

1.82017Et03 -4.12391Et03 -9.30508Et02 

2.12174E+03 -2,65846E+03 -5.26459Et02 

1.38117E+03 -5.52388Et03 -9.77963Et02 

1.51703Et03 -4.14218Et03 -5.90640Et02 

1.54873E+03 -2.67743£+03 -2.55152Et02 

STRESS-YZ 

6.10290E+03 

6.50451Et03 

6.81736Et03 

4.64410E+03 

4.95033E+03 

5.17555E+03 

3.33103E+03 

3.56127Et03 

3.71731E+03 
2,63279£+03 -5,72485Et03 4.05009Et02 1.16478Et03 

2.75406E+03 -3,64522E+03 -1.86562Et02 3.87182E+02 

1.99953Et03 -1.53747E+03 -7,34935Et02 -5.59869Et01 

8.80731E+02 -5.39692Et03 2.74765Et02 1.86050E+03 

1.21236Et03 -3.43174E+03 -2.69187Et02 9.24652E+02 

7.71969Et02 -1.41843Et03 -7.69201Et02 3,02085E+02 
2.20256Et04 -2.54262Et02 -5,09195E+03 1.09145Et02 2.53295E+03 

1.43969E+03 

6,61180E+02 

2.32815Et04 2.50535Et02 -3.21803E+03 -3,87154E+02 

2.30474Et04 7,44381Et01 -1.27869E+03 -8,38641[+02 
2.37599Et04 

2.49157£+04 

3.82143Et03 -4.13801E+03 

4,26124Et03 -1.56976£+03 

1. 92858Et03 -7, 76032E+03 

5.63972ft02 -8.60514Et03 
119 313 -3,62198ft02 2.42289Et04 3,56340Et03 1.09123Et03 -6.55071Et02 -8,72052E+03 

119 321 -5.05059E+Ol 2,03719Et04 1.5%86Et03 -4.36165E+03 1.46015Et03 -4.69683E+03 

119 322 -2.57169£+02 2.16709Et04 2.54539E+03 -1.91133E+03 2.25101Et02 •5,76496E+03 

119 323 -1.25170Et03 2.13734E+04 2.48350Et03 6.54057£+02 -8,68966ft02 -6.16727E+03 

119 331 -4.47825E+02 1.65819Et04 l.09041Et02 -4.49731Et03 9,12156E+02 -1.90217Et03 

119 332 -7.64743Et02 1.98467Et04 1.47289Et03 -2,15029E+03 -1.96689Et02 -3.17837Et03 

119 333 -1.76608Et03 1.97387Et04 1.93994Et03 3.31536E+02 -1.17175£+03 -3.82690Et03 

120 111 -2.35404E+02 -2.75878E+02 5.31137ft02 -2.38184£+02 1.83371Et02 -5.89674£+02 

120 112 -1.34396Et03 -4.39294£+02 -5.28674£+01 1.21442Et02 2,65025E+02 -4.60913Et02 

120 113 -2.23269E+03 3.45225Et01 -5.38849Et02 2,73231Et02 3.29290Et02 -3.24710Et02 

120 121 -5.06477Et02 -5.97208Et02 9,33954Et02 -2.07596Et01 -4. 71163E+01 -3.63719Et02 

120 122 -1.79860Et03 -8.00204E+02 3,99821E+02 4.43655Et02 2.68652E+Ol -1.64138E+02 

120 123 -2.87510Et03 -3.85542E+02 -3.06794E+01 7.04730Et02 6.29242E+Ol 5.32689£+00 

120 131 -7.64922£+02 -9.66027£+02 1.30015Et03 2.04222£+02 -1.99807Et02 -2.50078Et02 



ElEHENT POINT STRESS->C>C STRESS-YY STRESS-ZZ STRESS->CY STRESS->CZ STRESS-YZ 

120 132 -2.24987£+03 -1.22412£+03 7.80990£+02 7.70416£+02 -1.35097£+02 -2.59674£+01 
120 133 -3.52403£+03 -6.84314£ +0 2 3.6'1204E+02 1.13787£+03 -1.26261£+02 2.10214£+02 
120 211 -5.32144£+02 3.19824£+02 1.05532£+03 -4.33571£+ 02 -8.54667£+02 2.25506£+03 
120 212 -1.17632£+03 1.86025£+02 1.25985£+03 8.63273£+01 -2.681'11£+02 2.42335£+03 
120 213 -1.63827£+03 5.74700£+02 1.53336£+03 5.37254£+02 3.17357£+02 2.46016£+03 
120 221 -4.52383£ +02 1.24625£+03 1.47230£+03 -5.92981E +02 -8,65923£+02 1.83739£+03 
120 222 -1.19988£+03 1.08845£+03 1.57444£+03 2.94404£+01 -3.32338£+02 2.06601£+03 
120 223 -1.76792£+03 1.43875£+03 1.75278£+03 5.70182£+02 1.80505£+02 2.16857£+03 
120 231 -3.4 0369£+02 2.07CI93E+03 1.92457£+03 -7.23894£+02 -8.17103£+02 1.36118£+03 
120 232 -1.19724£+03 1.88663£+03 1.90680£+03 -3.23467£ +00 -3.34905£+02 1.64445£+03 
120 233 -1.87826£+03 2.18644£+03 1.97438£+03 6.28396£•02 1.09173Et02 1.80649£•03 
120 311 -3.52530£+02 7.41536Et03 1.25135£•03 -2.00088£+03 -1.28210£+03 4.80820Et03 
120 312 -6.23540£ +02 7.49007£ •03 1.74765Et03 -1.07192£+03 -4.31066£+02 5.37406£•03 
120 313 -7 .66101£+02 7.8<t779E+03 2.31521E+03 -1.203 05£+02 3.40609Et02 5.71083£•03 
120 321 -2.55334£+02 8.35436£+03 1.66591Et03 -2.22851£+ 03 -8.44747Et02 3.43991£•03 
120 322 -5.47546E t02 8.38432£•03 1.90507£•03 -1.22535£•03 -7 .93912£•01 4.01660£+03 
120 323 -7 .15601£+02 8. 73461E+03 2.21605Et03 -2.18625£+02 5.92905£•02 4.37160£+03 
120 331 -8.15332£+01 9.25028£•03 2.17561£•03 -2.43444£+03 -3 .68741£+02 2.09367Et03 

u. 120 332 -3.95690£ +02 'L23311E+03 2.16019Et03 -1.35670£+03 3.13958£t02 2.68168£+03 
120 333 -5.90740£+02 9.52292£+03 2.21966£+03 -2.92358£+02 8.91429£•02 3.05387[+03 



00 
0> 

ELEMENT POINT STRESS-XX 

55 111 -1.8DD40E+D3 

55 112 -1.98306[+03 

55 113 -2, 07564E+03 

55 121 -a .86359E+Ol 

55 122 -4.34707[+02 

55 123 -7.74162E+D2 

55 131 1.47175E+03 

55 132 9 .87660[+02 

55 133 4.37370[+02 

55 2ll -2.13648[+03 

55 212 -1.823D8E+03 

55 213 -l.48850E+03 

55 221 -1.16551E+03 

55 222 -9 .47784[+02 

55 223 -7 .'91631E+02 

55 231 -4.20369[+02 

55 232 -2.70637E+02 

STRESS-YY 

2.15090E+04 

1.94492[+04 

1.78496[+04 

2.05650[+04 

2.40620[+04 

2.18649E+04 

3.11029[+04 

2.820U.E+04 

2.54710E+04 

1.75617E+03 

1.58823E•03 

1.38687E+03 

6.14203[+03 

5.46341E+Iil3 

4.61998[-t-03 

9.97561E+03 

8.83395[+03 

233 -2.54732E+02 7 .41270E+03 

311 -1.85097E+03 -1.23484E+03 

STRESS·ZZ STRESS-XV STRESS-XZ STRESS-YZ 

3.l0531E+03 -1,40181E+03 1, 74082E+03 -1. 31415E+04 
2.95523[+03 -2.44510E+03 1.83545E+03 -1.24449£+04 
2.04b90E+03 -3.51292£+03 1.88797E+03 -1.20093£+04 
3,b0130E+03 -4.92418£+02 1.08228£+03 -9.84445£+03 
3.bb840E+03 -1.03530£+03 1.14437E+03 -9.47588£+03 
3.45375E+03 -2.79333£+03 1.15757E+03 -9. 31407E+ 03 
3.98050E+03 -0,35315£+01 0.07498E+02 -6.45918£+03 
4,30413E+03 -1.28898£+03 0.84173E+02 -0.43581£+03 
4.23831E+03 -2.52150£+03 0,46075E+02 -6.57304£+03 
2.10759£+03 -2.99838£+01 1.95498E+03 -5,94390£+03 
1.49910E+03 -9,47950E+02 1.78597£+03 -4.94080£+03 
9.94473E+02 -1.84149£+03 1.02308E+03 -4.20024E+03 
4.00024E+03 3.04034E+02 1.20772E+03 -5.37975E+03 
3,41728E+03 -0.85888£+02 1.14710E+03 -4,51143£+03 

2. 79338E+03 -1. 70509E+03 1.02257£+03 -3.89387£+03 
5.54b50E+03 5.05400E+02 7,44028E+02 -4,53545£+03 

5.03358E+03 -0.73157E+02 b.00055Et02 -3.81842E+03 
4.35310Et03 -1.81550Et03 5.75505£+02 -3.29992£+03 

3.51498Et03 -7 ,34029E+Ol -1.47232Et02 1.59098Et02 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

312 -1.60474£+03 -0 .675blE+02 1. 71558E+03 -1. 74452E+02 7, 37097E+01 5, 93243Et 02 

56 

56 

56 

56 

56 

56 

56 

313 -1.73942E+03 -1.131b6E•03 -3.23140Et02 -1,78056E+02 3.01047Et02 9,43709£+02 

321 -1.68270E•03 -8.65535E•02 6.22244E+03 -1.33404£+01 -3.10138£+02 -4.58327£+02 

322 -1.19929£•03 -3.5b737E+02 4.61896£+03 -3,53bOOE+02 -2.21376£+01 -4.55510£+01 

323 -1.15417£+03 -9.47825Ei"02 2.65319£+03 -5.95032£+02 2.01024E+02 3.32013E+02 

331 -1.72726£+03 -8 . 27823Ei"02 8.39323E+03 -1.42199£+01 -4.41114£+02 -7.31214£+02 

332 -9.93339£+02 - 3.57870£+02 7.01087£+03 -5.94753£+02 -7.71049£+01 -3.64774£+02 

333 -7.47785£+02 -1.04761£•03 5 . 15870E+03 -1.07526£+03 2.72856£+02 9.40072E+OO 

111 -2.72820E+01 4.20913E+04 4,99478£+03 1.97462E+03 2.38046E+02 1.33543E+04 

112 8.94016E+02 4.24025E+04 6.33594E+03 2.56178E+03 7.88581E+02 1.38825E+04 

113 1.41142£+03 4.20347E+04 7,00351E+03 3,15084£+03 1.33608£+03 1.39437E+04 

121 -1.18192£+03 3.79507£•04 2.36275E+03 1,56148E+03 1.49836E+02 8.86520£+03 

122 -4,94541£+02 3.76&91£+04 3,53207E+03 2.01463£+03 6.30993£+02 9.58873£+03 

123 -1.33910£+02 3.08964E+04 4,09952£+03 2.46542£+03 1.10793E+03 9,86105£+03 

131 -1.30994£+03 3,63369E+04 8.81959E+02 1.47883E+03 1.39443Et02 4,75989£+03 
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:3 

ELEMENT POINT STRESS-)()( 

H 
H 
H 
H 
H 

H 
H 
H 
H 
H 
H 

H 
H 
H 
H 
H 

H 
H 
H 

132 -<1. 10828E+02 

lU -7,70'158E+0 2 

211 l.31763E•03 
212 1.82'l35E-tD3 

213 1.51563E-t03 

221 -6.'12265[+02 

222 -1.02475E+02 

223 -2.42478[+02 
231 -1.44889[+03 

232 -8.66492E-tD2 

233 -9.30219E+0 2 

311 6 .88447[+01 

312 l.06318E+03 

313 1.27564E+03 

321 -1.41105E+03 

322 -5.20'l71E+02 

323 -3.26772E+02 

331 -1.66760[+03 

332 -9.66523E+02 

ST RE SS-'I'V STRESS-ZZ STRESS-XV STRESS-I<Z STRESS-VZ 

3.53217E +04 1.83845[+03 1.776'10E+03 5.43127E+02 5.67724E+03 

3.3'1796E +04 2.25568E+03 2.0&889E+03 9,4l012E+02 6.15813[+03 

6.12707E+04 6.36567E+03 3.904'18E+OD - 1.28173E+03 4.03828[+01 

6.12380E+04 6.63b43E+03 -5.82929E +OO 1.73'127E+02 -2.48728[-01 

5.%534E+04 5.69588E+03 -l.47613E+Ol 1.59776[+03 -2.37545[+02 

5. 202q5E+04 2 .48102E+03 1. 01807E+01 -1. 14228E+03 8. 05601E+01 

5.20945E+04 3.12641E+03 -1.53867E+02 1.53660E+02 -l.05883E+01 

5.08340E+04 2.65623E+03 -3.221'11E+ 02 1.41785E+03 -3 .06728E+02 

4. 57963E+04 -1. 32655E+02 -2 .40q28E+01 -9. 07646[+02 1. 00640E+02 

4.57585Et04 8.D1824E+02 -3.3q764E+ 02 2.286llE+02 -2.8q171E+01 

4.45n5E+04 7.04510[+02 -6.64134[+02 1.33317E+03 -3.70740E+ 0 2 

4.32000E+04 

4.39271E+04 

4.32080Et04 

3.81431E+04 

3.85545[+04 

3.77771[+04 

3.573q5E+04 

3.57004E+04 

6.23101E+03 -1. 875qoe+o3 1.51'148E+02 -1.40127E+ 04 
7 .36810E+03 -2. 44781[+03 9.20382E+02 -1.439 02E+04 
7. 27079E+03 -3. 04214E+03 1.04408E+03 -1.46982E+ 04 

2.66260E+03 - 1.23174[+03 -3.96880E+01 -9.42951[+03 

4 .11145E+03 -1. 90200E+03 6 .40120E+02 -1. 00813E+04 

4.42425[+03 -2.72 045E+03 1.26514[+03 -l.06944E+04 

3.'17427E+02 -9.97551[+02 -4.1661BE+01 -5.27838E+03 

2.06913E+03 -1.861'13E+03 5.32707E+02 -6.176'12E+03 

50 333 -8.86031E+02 3.46442E+D4 2.68562E+03 -2.75700E+03 1.05399E+03 -7.06362E +0 3 

57 111 -2. 83733E+03 -2.42188E+03 2.10173E+03 4.73000[+02 -1.07248E+03 -1.07213E+03 

57 112 -2.10623[+03 -2.01121E+D3 8.40886E+02 3.16178E+02 -2.51'195E+02 -1.33871E+03 

57 113 -l.0504SE+03 -2.2262"E*D3 -7.12503E+02 2.44535£+02 5.35913E+02 -l.41830E+03 

57 121 -2.44941E+03 -2.34436E+03 4.71775E+03 5.76054E+02 -7.19448E+02 6.31'123[+02 

57 122 -l.q2613E+03 -1.95641E+03 3.37977E+03 5.6072'1E+02 7.21859E+01 -1.36733E+02 

57 123 -1.71035E+03 -2.24255E+03 1.69072E+03 6.31522E+02 8,3q161E+02 -7.85173E+02 

57 131 -2.20319E+03 -2.4'17qlE+03 7.05207Et03 6.63344E+02 3.08660E+01 .e.00885E+03 

57 132 -1.91767E+03 -2.15670E+03 5.56051[+03 7.8'167'1E+02 8.00722E+02 7.59881E+02 

57 133 -1.90767E+03 -2.53164E+03 3.66704E+03 l.00354E+03 l.55279E+03 -4.27221E+02 

57 211 -1.42368E+03 1.84787E+03 2.04970[+03 -1.10268[+02 l.'i7873E+03 4.29391£+03 

57 212 -1.2'i878E+03 '1.97232[+02 1.01228E+03 6.90466[+02 1.50416[+03 3.79727E+03 

57 213 -7.88546E+02 8.08057E+02 2.04441E+02 1.53346E+03 1.00590E+03 3.474q8E+03 

57 221 -7 .1'1574[+02 5. 72467E+03 3.12823E+03 -1.91250E+02 8. 78427E+02 4.26025£+03 

57 222 -5,q9835E+02 4.M595E+03 2.41331[+03 5.63662E+02 '1.67935E+02 3.05824E+03 



ELENE NT POINT STRESS-XX STRESS-YY STRESS-ZZ STRESS-XV STRESS-XZ STRESS-YZ 

57 223 -2.670B6Et02 4.22526Et03 1.8304BEt03 1.35307Et03 1.02124Et03 3.16171Et03 
57 231 -2.20909Et02 9.12048Et03 4.10325[+03 -9.79595E•01 5.69389E•02 3.~9029E+03 

57 232 -1.86241[+02 7.66334E+03 3.62136E+03 6.01217E+02 6.76246Et02 3.2B266Et03 
57 233 -1.71137E+OO 7 ,09698E+03 3.18646E+03 1.33861E+03 7 .33435Et02 2.62034E+03 
57 311 -1.78412Et03 1.96613Et04 2.04758Et03 1.11346Et03 1.60442[+03 1.1.5792[+04 
57 312 -2.29376£+03 1.68754Et04 1.47670[+03 2.17346E+03 1.54721Et03 1.11999E+04 
57 313 -2.29467[+03 1.54611£+04 1.21249[+03 3.22099E+03 1.47164£+03 1.06832[+04 
57 321 -1.83767£+02 2 . 48616£+04 2.69426£+03 6.11683£+02 1.02027Et03 8.30272E+03 
57 322 -7.04969£+02 2.18490[+04 2.35360£+03 1,48798E+03 9.33698Et02 8.29069£+03 
57 323 -8,08307Et02 2.00325E+04 2.21262E+03 2.3.5805Et03 8,34290[+02 8.09044E+03 
57 331 1.18067£+03 2.9.5171£+04 3.34445[+03 5.19838£+02 6. 08231E + 02 S.00543E+03 
57 332 6.24923Et02 2.62724[+04 3.16189£+03 1.19505£+03 4,79763E+02 5.33.5.56E+03 
57 333 4.07696£+02 2.40.532E+04 3.08.576£+03 1.86955Et03 3.42337Et02 .5.43304E+03 

58 111 -1.60943Et03 2.06584Et04 3.90989Et03 8.1551C1Et02 -1,21304£+03 -1.29729[+04 
58 112 -2.41950E+03 1. 75024Et04 2.86383E+03 2.10134E+03 -1.43981E+03 -1.22259[+04 
58 113 -2.45308Et03 1.59600E+04 2.79576E+03 3.35770[+03 -1.66744Et03 -1.13833E+04 
58 121 -1,76689E+02 2 . .54788Et04 5.17726[+03 5.100.56E+02 -9.23318[+02 -9.91688E+03 

~ 58 122 -1.05392£+03 2,20636E+04 4.02962£+03 1.59681E+03 -1.21859£+03 -9.41890[+03 
58 123 -1.22783[+03 2.012.57E+04 3.78532E+03 2.66183E+03 -1.52079Et03 -8.786'HE+03 
58 131 6.62296£+02 2.96481E+04 6.03919£+03 .5.66060£+02 -7 .63922Et02 -6.684.5.5E+03 
58 132 -2.03040£-01 2.60605E+04 4.91460Et03 1.44066[+03 -l.ll817Et03 -6.48419E+03 
58 133 -2.47320£+02 2.37966[+04 4.62828£+03 2.30041Et03 -1.48464£+03 -6.11630[+03 
58 211 -2 . .50492[+03 1.63566£+03 6.64.581E+03 -3.9606.5E+02 -1.10011Et03 -7.78564E+03 
58 212 -2 .44456E+03 1.09003E+03 .5.40976£+03 3.94416£+02 -7 ,48494Et02 -6.25346[+03 
58 213 -1.92676E+03 1.20297£+03 4.64136E+03 1,20407Et03 -3. 58483Et02 -4.97273£•03 
58 221 -1.55691Et03 .5.86771[+03 8. 79772Et03 -4.4910.5Et02 -1.21229Et03 -6.50769Et03 
58 222 -1. 78150Et03 4,70966£+03 7 .04956E+03 2.93042Et02 -6.58273Et02 -!t.36215E•03 
58 223 -1.59938E•03 4.29078[+03 5.91922[+03 l.05758E+03 -4. 75251Et02 -4,40916Et03 
58 231 -9.66679Et02 9.26857[+03 1.02499Et04 -3.52416Et02 -1.20379Et03 -4,93318Et03 
58 232 -1.41509Et03 7. 77681Et03 8.31438Et03 3.36563E•02 -6.42535Et02 -4.20864Et03 
58 233 -1.50110Et03 6.91991£+03 6.95316E+03 1.05252Et03 -4.60480Et02 -3.62534E•03 
58 311 2.54002Et03 3.26537Et03 1.78483Et04 4.41856E•02 -6.62760Et02 9 . 92243Et02 
58 312 2.07609£•03 2.60258£+03 1.36906[+04 2.36967£+02 -1,48082Et02 1.36037Et03 
58 313 1.51166Et03 1.48020Et03 9.65997£+03 1.18557Et02 4,00278Et02 1.38564Et03 



ELEMENT POINT STRESS-XX STRESS-VV STRESS-ZZ STRESS-XV STRE SS- XZ STRESS-YZ 

58 321 1.615'HE+03 2.22940E+03 1.78059[+04 5.28945E+02 - 1.00814E+03 1.65152E+03 
58 322 1.42520E+03 1.81977E+03 1.42724E+04 4, 7l108E+02 -3.6q959E+02 1.48627E+03 
58 323 9.23316[+02 9.23890E+02 1.07956E+04 4.96937E+02 2.91983[+02 1.04ll2E+03 

58 331 8.9642lE+02 9.06895E+02 1.74747E+04 5.94423E+02 -9.37784[+02 2.65037[+03 
58 332 6.03957[+02 7. 79756EH2 1.44924[+04 6.82346[+02 -1.81861E+02 1.92359E+03 
58 333 1.88876[+02 1.43387E+02 1.16184[+04 6.54922E+02 5.89160E+02 9, 71904[+02 

59 111 -3.36421E+01 4.42129[+04 0.91351E+03 -1.49567E+03 -1.44251E+0 2 1.54891[+04 
59 112 5.18648[+02 4.47793[+04 7.74977[+03 -1.93498[+03 -l.06017E+03 1.54035[+04 
59 113 5.33126E+02 4.41747[+04 7 .95509E+03 -2.37669E+03 -2.03363[ +03 1.53197E+04 
59 121 -1.51038E+03 3.86398E+04 3.62489E+03 -9.16765[+02 -5.614 00E+01 1.09806[+04 
59 122 -9.37832E+02 3.90277E+04 4.60428[+03 -1.50230E+03 -1.10188[+03 1.12084E+04 
59 123 -8.34738[+02 3.84019[+04 5.02t.86E+03 -2.21ll8E+03 -2.16553E +03 1.14626[+04 

59 131 -1.58627E+03 3.56241E+04 1.68260E+03 -7.06ll7E+02 -7.07583[ +01 6,8801&E+03 
59 132 -1.07091E+03 3.56463E+04 2. 73412E+03 -1.52957E+03 -1.21430E+03 7.40531E+03 
59 133 -9.64613[+02 3.49922E+04 3.29348E+03 -2.35699[+03 -2.37611E +03 7.'H885E+03 
59 211 1.27889E+03 6.05M2E+04 6.08165[+33 5.44808[+02 1.39828[+03 3.692UE+02 
59 212 1.35793E+03 6. Ol851E+04 5.95889[+03 5.60033[+02 -2.68399[+ 02 2.19214[+02 

;;:: 59 213 9.35635E+02 5.86201E+04 5.31581[+03 5.64'1!55E+02 -1 . .,5825[+03 3.44924[+02 

59 221 -6.11279[+02 5.167l5E+04 2.35456E+03 4.01229E+02 1.30459E+03 4.00377E+02 

59 222 -2.98702[+02 5.14555E+04 2.06778[+03 2.42578[+02 -3,'1!ll32E+02 2.9153SE+02 
59 223 -4,10'1!10E+02 5.02594E+04 2.53724[+03 7.29364[+01 -2.ll0l7E+03 4.65383[+02 

59 231 -1.17755E+03 4.56806[+04 -1.04437E+02 2.34442E+02 l.ll940E+03 4.23366[+02 

59 232 -7.12736[+02 4.54615[+04 5.63306[+02 -9.31226[+01 -6.05471E+02 3.60463E+02 

59 233 -6.05743[+02 4.4419'1!E+04 8,54308[+02 -4.32294[+02 -2.35380E+03 5.86390E+02 

59 311 6.80226E+02 4.18507E+04 5.69988E+03 2.19594[+03 -2.82555[+02 -1.25453[+04 ,. 312 9.45174E+02 4.13550E+04 o.14997E+o3 2.7&961E+03 -1.0740lE+03 -1.3lb04E+04 

59 313 1.08496[+03 4.05058[+04 6.33100E+03 3.32241[+03 -1.89076[+03 ,.1,32352E+04 

59 321 -6. 75642E+02 3.81623E+04 2.92034E+03 1.69146E+03 -7.43512E+OO -6.29637E+03 

59 322 -4.08955[+02 3.72569[+04 3.3727lE+03 2.15547[+03 -9.01832E+02 -9.07409[+03 

59 323 -2.05971E+02 3,61479E+04 3.61299[+03 2.59609[+03 -1.62141[+03 -9.32413E+03 

59 331 -1.02031E+03 3.68388[+04 1.0&846[+03 1.5052lE+03 l.l0767E+02 -4.4339lE+03 

59 332 -6.0994':1E+02 3.53882[+04 1.6&420[+03 1.8394':1E+03 -8.72307[+02 -5.35753[+03 

59 333 -6.09496[+02 3.38652[+04 2.29790[+03 2.15193[+03 -1.88645[+03 -5.76434[+03 



ELEMENT POINT STRESS-XX STRESS-VV STRESS-ZZ STRESS-XV STRESS-liZ STRESS-VZ 

60 111 5.80475E+02 l.b9215E+03 1.1385<:1E+04 -2.14617E+02 -4. 74749E+02 9.020'JlE+02 
60 112 2.07852E+02 l.b6440E+03 8.24884E+03 -2.23814E+02 -3.<:18bbOE+02 1.60077E+02 
60 113 -6.26592E+02 4.90055E+02 4.71802E+03 -1.24966E+02 -3.18440E+02 -1.2814bE+02 
60 121 3.b2661E+02 1.56343E+03 1.30652E•04 -1.48414Et02 -6.81708Et02 1.4<:1419E+03 
60 122 3.38231E+02 1.58050Et03 1.03294E+04 -4. 02862E+02 -4.06856E•02 7.92036E+02 
60 123 -1.4553bE+02 4.4473CJE+D2 7.21465E+03 -5.48629E+02 -1.22548E+02 5.10038E+02 
60 131 3.6635CJE+Ol 1.19630E+03 1.43998E•04 -1.41000E+02 -9.13183E+02 1.75<:131E+03 
60 132 3.51709E+02 1.25542Et03 1.20395E+04 -6.41832E+02 -4.4<:1011E+02 1.11982E+03 
60 133 2.09688E+02 1.56322Et02 9.31266E+03 -1.03344Et03 2.93021E+Ol 8.70508E+02 
60 211 -2.07629E+03 3.96307E•03 7 .50865E+03 -2.78&19Et02 -1.81109E+03 8.79&45E+03 
60 212 -2.1&785E+03 3 .48817E+03 6.3812<:1E+03 -<:1,65067Et02 -1.63316E+03 7.25483E+03 
60 213 -2.4667CJE+03 2.b5629E+03 5.05350E+03 -1.5&501E+03 -1.47109E+03 6,16470E+03 
60 221 -1.30045E+03 7 .68021Et03 8.77959E•03 1.20341E+02 -1.55198E+03 8.02502E+03 
60 222 -1.41502E+03 6,74171E•03 7 .66592E+03 -7.14564E+02 -1.33990E+03 6.65692E+03 
60 223 -I.71714E+03 5.38762Et03 b.34271E+03 -1.48013E+03 -1.13859E+03 5.71267E+03 
60 231 -5.59914E+02 1.09985Et04 9.906HE+03 2.83712E+02 -1.39884E+03 7 .Ol709E+03 
60 232 -6.63050E+02 9.63007E+03 8.82057E+03 -6.98762E+02 -1.15065E+03 5.84154E+03 
60 

"' 
233 -9.71308E+02 7.79486E+03 7 .51746E+03 -I.60923E+03 -9.08774E+02 5.06392E+03 

0 60 311 -I.51206E+03 2.48468E+04 5.87083E+03 -1.43751E+03 -1.75643Et03 1. b0145E +04 
60 312 -2. 09969E+03 2.25783Et04 5.62931E+03 -2.332<:10Et03 -2.02387E+03 1.483<:13E+04 
60 313 -2.58840E+03 2.06050E+04 5.42477E+03 -3.19886E+03 -2.29<:198E+03 1.39497E+04 
60 321 5.12976E+Ol 2.90784Et04 6.3137SE+03 -5.29528Et02 -1.34162E+03 1.25<:110E+04 
60 322 -6.61978E+02 2.63018E+04 5.99558E+03 -1.55008E+03 -1.70450E+03 1.17566E+04 
60 323 -1.31313E+03 2.37271E+04 5.68454E+03 -2.53669E+03 -2.07284E+03 1.11911E+04 
60 331 1.73574E+03 3.30113Et04 b.833bbE+03 -6.30662E+Ol -l.06951E+03 <:1.12598E+03 
60 332 9.19442E+02 2.<:17686E+04 6.47148E+03 -1.19781E+03 -1.51951E+03 8.64709E+03 
60 333 1.33201E+02 2.66464E+04 6.09043E+03 -2.29469E+03 -1.97219E+03 8.42273E+03 

115 111 -3.99731E+02 6.03042E+03 7 .91492E+02 -1.55787E+03 9.72110E+02 -3.84696Et03 
115 112 -8.17622E+02 6.00980Et03 1.26744E+03 -6.78405E+02 1.54747Et02 -4.46418Et03 
115 113 -l.06401E+03 6.50469E+03 1.77830E+03 2.36459E+02 -5.<:11670E•02 -4.81703E+03 
115 121 -3.12427E+02 6.86513E+03 1.22227E+03 -l.80690E+03 6.24999E+02 -2.69389E+03 
115 122 -7 .25020E+02 6.84730E+03 1.48567E+03 -8.22936E+02 -1.34341E+02 -3.32134E+03 
115 123 -9.85421E+02 7 .30035E+D3 1.76785E+03 1.73030E+02 -8.05886E+02 -3.68334E+03 
115 131 -1.65558E+02 7 .65331E+03 1. 72540E+03 -2.03244Et03 2.41149Et02 -1.55601E+03 



~ 

ELEMENT POINT ST RE SS- XX STRESS-YY STRESS-ll STRESS-XV STRESS-Kl STRESS-Yl 

115 132 -5.73b97E+0 2 7.03547E+03 1.77912E+03 -9. 43705E+02 -4.03 088E+02 -2 .19405E+03 

115 133 -8.48255E+02 8.04011E+03 1.83593E+03 1 .303b4E+02 -1.004b5E+03 -2 .5b571E+03 

115 211 -5 .8090'9£+02 1. 742b8E+01 5 .43248£+02 -2. bb3b5E+02 5. 0'999bE+02 -1. 71535£+03 

115 212 -1.2b77 0E+0 3 -l. b1735E+0 2 8 .21255E+02 2.82439£+02 -4.121b'9E+01 -1.9154 0£+03 

115 213 -1.71108[+03 3. 4b3b3E+8'2 1.18884£+03 7.3'9824[+02 -b.l7970E+02 -1.'19450£ +0 3 

115 221 -5.38138£+02 7.'15280£+02 9.H.lb5E+02 - 4.12774£+02 5.02705£+02 -1.35844£+03 

115 222 -1.34150£+03 0.1084bE+02 l.O'Ib73E+03 2.4'9 934£+02 5.54257£+01 -1.01811£ +03 

115 223 -1.'12251£+03 1.07650£+03 1.35640E+03 6.10535£+02 -4.5250bE+ 02 •1.75345£ +03 

115 231 -4. 5b338E+02 1.4'9451Et03 1.32052£+03 - 5.30286£+02 5.56174£+02 -9.50170£+02 

11 5 232 - 1 .38706£+03 1 .2'1 341E+03 1.39019£+03 2.44342£+02 9.238'97£+01 -1.2b376E+03 

115 233 -2. 10986E+03 1.70660£+03 1.52843£+03 9.07687£+02 -3.52240£ +02 -1.45024£+03 

115 311 -3.07204£+02 -4.Sb121E+02 2.67063[+02 -2 .lb'I82Et02 -4.43370£+02 7.1108'1E+02 

115 312 -1.34714£+03 -4.84640£+02 - 0.68543[+01 1.'97216£+02 -5.09060£+02 5.'18321£+02 

115 313 -2. 09023£+03 1.75392£+02 - 3.00504£+02 3.44930£+02 -5.7b'951E+02 4.55082£+02 

115 321 -0.71129£+02 -7. 91205£+02 5.41008£+02 1.'93026£+01 -2.18067£+02 5.20814£+02 

115 322 -1.90011£+03 -8.75225£+02 2.21854£+02 5.45lb7E +02 -2.70204£+02 3.57945£+-02 

115 323 -2.'102'13£+03 -2. 99084£+02 2.5712'1£-01 8.1021'1£+02 -2.'1854'1£+02 1.04410£+02 

115 331 -9.47049[+02 -1.1574'1Et03 7.97530£+02 2.b4317Et02 -b.S8421E+01 4.37b57E+02 

115 
115 

116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 

332 -2.43092£+03 -1.31036£+03 4.b440'1E+02 

2.21861£+02 

8.'16826Et02 -1.04810£+02 2.201bOE+02 
333 -3.09920£+03 -8.31234£+02 1. 27844£+ 03 -'I. 73013£ +01 -1.60001£+01 

111 4.43567£+02 

112 4.02160£+02 
113 -5.10740£+02 

121 -4.4b812E+02 

122 -5.21525£+02 

123 -1.34001£+03 

131 -8.07297[+02 

132 -9.93135£+02 

133 -1.61'109£+03 

211 2.00709£+03 

212 1.'15077£+03 

213 1.04208£+03 

221 0.30158£+02 

222 5.77567£+02 

2.13750£+04 

2.25770£+04 
3.47073£+03 -3.'95297£+03 -1.64'137Et-03 

3.97538£+03 -1.46513£+03 -5.54157£+02 

2.205'12£+04 3.31603£+03 1.10b4'1E+03 5.02322£+02 

1.60b42E+04 1.32413£+03 -4.03921£+-03 -1.421'15£+03 

1.94322£+04 2.3'1103Et03 -1.70421E+03 -2.55306£+02 

1. 93453£+04 2 .43497£+03 7 .41902£+ 02 7. 36330£+02 

l.b2121E+04 -1.5046&£+02 -4.05514£+03 -'1.02106Et-02 

1. 7590bE+04 1.39663£+03 -1.85905£+03 1.40688£+-02 

1. 77518£+04 2.04405£+03 4. 71515£+02 1.01502£+03 

7 .42817£+03 

8.21134£+03 

8.3Ib42E+03 

4.67870£+03 

5.64001£+03 

5.9b820E+03 

1.19754£+03 

3.30220£+03 

3.81355£+03 
2.b0120Et04 

2.74048£+04 

2.b'I252E+04 

2.20195£+04 

2.3384bE+04 

2.30l25E+03 -5.1679bf+03 -3.11484£+02 -'1.79617£+02 

2.47087£+03 -3.18587£+03 1.82127£+02 -2.b36'11E+02 

l.b8lb9E+03 -1.17379£+03 0.1'1257£+02 1.510'97£+02 

0.98419£+02 -4.85584£+03 -1.92550£+02 -1.b1012Et-03 

1.12249£+03 -2.95553£+03 2.45028£+02 -7.b5780Et02 



~ oo 

ELEMENT POINT STRESS·)()( STRESS-VY STRESS-ZZ STRESS-MY STRESS-XZ STRESS-VZ 

116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 

117 
117 
117 
117 
117 

= 
117 
117 
117 
117 
117 
117 
117 
117 

= = 
= = = = = 

223 -2,16156Et02 

231 -2.29933£+02 

232 -3.07839£+02 

233 -1.02945£+03 

2.31374£+04 6.98439£•02 -1.02049£+03 &.25223£+02 -2.02024£+02 

1.93301Et04 -3.59673£•02 -4,54030£+03 -3.09616E+Ol -2.n571E+03 

2.06003£•04 2.89848£•02 -2.72715£+03 3.50556£+02 -1.24534£-t-03 

2.04853£+04 1.88096£•02 -8.51726£+02 6.73633£+02 -5.57509£+02 
311 &.28345£+02 

312 8.80238£+02 

313 7 .67089[+02 

321 1.47281E+D2 

322 2.32570£+02 

323 2.19738£+01 

331 7 .05708[+01 

332 8.74400[+00 

1.48022£104 

1.65808£+04 

1. 74166£+04 

1.39922£+04 

1.523'95£+04 

1.57199£+04 

1.40274£+04 

1.47740£+04 

333 -2.90187£+02 1.49038£+04 

111 -2 .51280£+03 -1.113~2£+03 

112 -1.27~03£+03 -7 .693~9E+02 

113 -8.7378~£+02 -2.624~3£+03 

121 -1.49185£+03 -0.345~0£+02 

122 -7.90487£+02 4.74083£+02 

123 -l.02n8E+03 -8.378o8E+o2 

131 -1.27953£+03 -6.~5238£+02 

132 -1.13275£+03 1.22713£+03 

133 -2.02230£+03 5,05906£+02 

211 -2.44565£+03 3.06919£+03 
212 -2.28147£+03 2.68164£+03 

213 -2.13387£+03 2.03901£+03 

221 -7.87904£+02 5.60332£+03 

222 -1.15335£+03 5.36060£+03 

223 -1,66311£+03 4.57876£+03 

231 3.19760£+02 

232 -5.77120£+02 

233 -1.73243£+03 

311 -l.07204E+03 

312 -2.1828~£+03 

313 -2.90417£+03 

7. 7280CJE+03 

7.67626£+03 

6.82688£+03 

1,39974£+04 

1.22825£+04 

1.14420£+04 

1.21541£+03 -4.84063£+03 1.60344£+03 -5.05927£+03 
1.97240£+03 -3.50272£+03 1.03886£+03 -5.52031£+03 
2.44655£+03 -2.11210£+03 5.46282£+02 -5.83282£+03 
9.30585£+02 -4.81562£+03 1.24096£+03 -3.84628£+03 
1.38674£+03 -3.46541£+03 7 .30632£+02 -4 .212'90£+03 
1.61699£+03 -2.05136E+03 2.84350£+02 -4.44100£+03 

1.03'977E+03 -4.85819E+03 9. 03178E+02 -2. 75115E+03 
1.23193£+03 -3.48321£+03 4.38463E+02 -3.04541£+03 

1.24640£+03 -2.02'977£+03 3.0'9185£+01 -3.20'973£+03 

1.12363£+04 1. 75184£+02 -3 .67'930£+02 1.66120£+03 

9. 73064£+03 3.54031E+02 -1.38073E+02 7. 74122£+02 

7.66127£+03 9.92335£+02 -9.05956£+01 4.30625£+02 

1.21067E+04 -1.48857£+02 -5.83436£+02 1.49866£+03 

1.07439£+04 7. 22436£+02 -4. 0&752E+02 6.50718E+02 
8.&8248E+03 2.08617£+03 -3.83529£+02 2.3&180E+02 

1. 24775£+04 -6. 74765£+02 -7 ,18144E+02 1.21841£+03 

1.12'986£+04 CJ.23102E+02 -5,79940£+02 4.32265£+02 

9.2'H01E+03 3.04896£+03 -5.6~949£+02 -1.&&313E+01 

&.17532£+03 -1.2'9261£+03 1.71'943E+02 6.4&192£+03 

5.34'993£+03 1.642'92£+02 8.05870E+02 5.37732£+03 

4. 72277E+03 1.89264E+03 1.13098£+03 4 .86334E+03 

7.1'9320£+03 -1.98788£+03 -3.21834£+02 5.7155&£+03 

6,44396£+03 -1.97472£+02 2.17546£+02 • 4.&4527£+03 

5.7349&£+03 1.90228£+03 4.74549£+02 4.03683£+03 

7 .89295£+03 -2. 66418E+03 -6. 3849CJE+02 

7. 27027E+03 -5. 21702E+02 -1.85122£+02 

6 .545'93£+03 1, 900CJ9E+03 8, 64431£+00 

3.19828£+03 -2.27443£+03 -9.93269£+02 

2 .40000E+03 6 .54198£+01 2. 03086£+02 

2.0520&E+03 2.49444£+03 1.11086£+03 

4.33525E+03 

3.85047£+03 

3.18274E+03 

9.17682E+03 

8.68617£+03 

8,29511E+03 



ELEHENT POINT STRESS-XX ST RESS-YV STRE SS-ZZ S TRESS - MY STRESS-XZ STRESS-VZ 

117 321 7.68213E +0 2 1.6<t22<tE•04 3.78774E+03 -3.29912E+03 - 1.15<J04E+03 7.28419E+03 
117 322 -6.231HE +0 2 1.51559E+04 3.37ll8E+03 -9.47499E+02 ·5. 13779E+01 6.92019E+03 
117 323 -1. 74961E +0 3 1.39776E+04 3.25972E+03 1.52781E+03 7.87990E+02 6.58156£+03 
117 331 2.333'HE+ 03 1.96308Et04 4.24865£+03 -4. 09668£+03 - 1.10547£+03 5 . 38079£+03 
11 7 332 6.67064£+02 1.78359£+1}4 4 .25 001Et113 -1. 72896£+03 -8.45665£+01 5.15932£+03 
117 333 -8.40242£ +0 2 1.63847£+04 4.43217£+03 7.94137£+02 6.795'HE+02 4.89880E+03 

118 lll - 1.46691£+03 1.36648£+04 2.23 004£+03 -2.35577E+03 1.07451E+03 -9.03138£+03 
118 112 -2.63276£+03 1.19352E+04 1.49060E+03 1.47911£+02 -2. 44144£+02 -8.48637£+03 
118 113 -3.38505£+03 1.10491£+04 1.30901£+03 2. 72552£+03 -1.29768£+03 ·8.06065£+03 
118 121 5.93691E+02 1.71227£+04 3.39515£+03 -3.52253£+03 1.22452£+03 ·7.18796£+03 
118 122 - 8 .85462£+02 1.52645£+04 2. 89636£+03 -9. 73265£+02 -3. 90380£-01 ·6. 79861£+03 
118 123 -2. 07376£+03 1.3<t643E+04 2.81359£+03 1.68443£+03 -9. 75954£+02 -6.45533E+03 
118 131 2.29890£+03 2.02939£+04 4.35128E+03 -4.44102£+03 1.16492£+03 -5.30195£+03 
118 132 5.15798£+02 1.83362E+04 4.13584£+03 -1.83992£+03 3.09552£+01 -5.08801£+03 
118 133 - 1.08032£+03 1.66904£+04 4 .21 456£+03 9.00975£+02 -8.665<JDE+02 -4.8562CJE+03 
118 211 -2.95441£+03 2.11976£+03 7.00841E+03 -1.35742£+03 -1. 74812£+02 -6.41381£+03 

"' 
118 212 -2 .825<JOE+D3 1.CJ0822E+03 6.02885£+03 1.67841£+02 -8. 7577<JE+02 -5.22110£+03 

w 118 213 -2.70685£+03 1.40482£+03 5.30787£+03 1,9516<JE+03 -1.27126£+03 -4.60327£+03 
118 221 -1.26218£+03 4.<J5237E+03 8.05792£+03 -2.115<J7E+03 2.2<J415E+02 -5.68871£+03 
118 222 -1.66555£+03 4.83240£+03 7.13333£+03 -2. 2<J578E+02 -3. 79713£+02 -4.S2CJ61£+03 
118 223 -2.20344£+03 4.13852£+03 6.31503E+03 1.95354£+03 -7.116<J7E+02 -3.83867£+03 
118 231 - 1.5629<JE+02 7.34088£+03 8. 78272£+03 -2.84771£+03 4.63658£+02 -4.86161£+03 
118 232 -1.0CJ32DE+03 7.36116£+03 7.95797£+03 -S.8062<JE+02 -6.214<J7E+01 -3.7.5991£+03 
118 233 -2.27671£+03 6 . .55005£+03 7.10222£+03 2.0200<JE+03 -3.35257£+02 -3.0330<JE+03 
118 311 5.6628<JE+OO 1.2203<JE+03 1.80559E+04 1.54712£+02 -3.06428£+02 -2.28426£+02 
118 312 8.32038£+02 1.25116£+03 1.55367E+04 3.40727£+02 -4. 75<J43E+02 5.36582£+02 
118 313 8.45811£+02 -9.15623£+02 1.24999E+04 9.81558£+02 -4.601<J4E+02 '.51261£+02 
118 321 6.643114£+02 1.41123£+03 1.80561£+04 -1. 77026£+02 -2.l<J2<J4E+02 -1.58706£+02 
118 322 1.02254£+03 2.25384£+03 1.58299£+04 7.08771£+02 -3.41360£+02 5.83128£+02 
118 323 4.65483£+02 6.7<J%7E+02 1.29575£+04 2.08362£+03 -3.09054E+02 8 .82392£+02 
118 331 5.54250£+02 1 .10149£+03 1. 76701E+D4 -7.10067£+02 -2.03416£+02 4,98747£+01 
118 332 4.11668E+02 2. 79544£+03 1.57525£+04 9.10394£+02 -2.91075£+02 7.41071£+02 
118 333 -7.47368£+02 1.85324£+03 1.30645£+04 3. 05548£+03 -2.51323£+02 1. 08380£+03 



'E. 

ELEMENT POINT STRESS-XX 

119 111 8.69069E+02 

119 112 1.24658E+03 

119 113 1.31208E+03 

119 121 2.49593£+02 

119 122 4.06593£+02 

119 123 3.10071E+02 

119 131 8.00131E+01 

119 132 3.09484£+01 

119 
119 
119 
119 
119 
119 
119 
119 
119 
119 
119 
119 

133 -2.21638£+02 

211 2.20302£+03 

212 2.13708£+03 

213 1.31012£+03 

221 7 .36032£+02 

222 6.47459£+02 

223 -1. 05668£+02 

231 -1.92392£+02 

232 -3.39075£+02 

233 -I. 06541E+03 

311 8.49247£+02 

312 6.69005£+02 

STRESS-YY 

1.66436E+04 

1.84265E+04 

1.92440E+04 

1.54893E+04 

1.67248E+04 

1.71478E+04 

1.52846E+04 

1.59915E+04 

1.60173E+04 

2.78167E+04 

2.90486E+04 

2.84969E+04 

2.35893E+04 

2.47946E+04 

STRESS-ZZ STRESS-XV STRESS-XZ 

1. 74248E+03 -5 .26893E+03 -1. 71786E+03 

2.41786E+03 -3.83049E+03 -1.17834E+03 

3.00559E+03 -2.34853E+03 -6.75681£+02 

1.36937E+03 -5.22711E+03 -1.31972E+03 

1.68624E+03 -3 .82490E+03 -8. 63465E+02 

1.95977E+03 -2.36590E+03 -4.38387E+02 

1.44022E+03 -5 .26041E+03 -9 .42362E+02 

1.42875E+03 -3.87317E+03 -5.59357E+02 

1.41163E+03 -2.41776E+03 -2.02680E+02 

STRESS-YZ 

5.80120£+03 

6.12419£+03 

6.36718£+03 

4 .44572£+03 

4.67259£+03 

4 .82588E+03 

3.22623E+03 

3,37604£+03 

3.45804£+03 
2.40487E+03 -5.32902£+03 3.62496E+02 1.17398£+03 

2.47889E+03 -3,28048E+03 -1.94519£+02 3.87146£+02 

1.80849£+03 -1.20748£+03 -6.89899E+02 -5.52537£+01 

8.00226E+02 -5.04831E+03 2.42897E+02 1.85289£+03 

1.05975£+03 -3.10748E+03 -2.71997E+02 9.07673£+02 

2. 44408E+04 6. 70556£+02 -1.12315E+03 -7. 24570£+02 2.86298£+02 

2.48960£+03 

1.40670£+03 

2.07509E+04 -2.27767£+02 -4.78342£+03 9.05849£+01 

2.18471E+04 1.81888E+02 -2.92825£+03 -3.82137E+02 

2.15809E+04 

2.24561E+04 

2.34739E+04 

2.68511E+01 -l.01303E+03 -7 .91729E+02 6.29715£+02 

3 .62596E+03 -3 .84327E+03 1.81954E+03 -7. 33899£+03 

3.97229E+03 -1.34480£+03 4.93506£+02 -8.10727£+03 

119 313 -3.38416£+02 2.27853E+04 3,29118£+03 1.24543£+03 -6.79322£+02 -8.19513£+03 

119 321 -9.01551E+01 1.92375E+04 1.52401E+03 -4.07694£+03 1.39627E+03 -4,40844£+03 

119 322 -3,03329£+02 2.04093£+04 2.36721£+03 -1.68558£+03 l.89702E+02 -5.41569£+03 

119 323 -1.23658£+03 2.01024E+04 2.30275E+03 8.18794E+02 -8.67683E+02 -5.78357£+03 

119 331 -5 ,13120£+02 1. 75225E+04 1.14780£+02 -4 .22459E+03 8,94931£+02 -1. 75226E+03 

119 332 -8.42259£+02 1.86797£+04 1.36392E+03 -1.92624£+03 -1.97403£+02 -2.96373£+03 

119 333 -1. 79476£+03 1.85615E+04 1.31232£+03 5 .03982£+02 -1.14330£+03 -3.57172E+03 

120 111 -1.90227£+02 -3.30197E+02 8.36145E+02 -2.39876E+02 2.59415E+02 -6.30183£+02 

120 112 -1.30798£+03 -4.80019E+02 1.04260£+02 1.76508E+02 3.38793£+02 -4.94513£+02 

120 113 -2.19702£+03 2.17196£+01 -5.13045E+02 3.19875£+02 4.08903£+02 -3.49833E+02 

120 
120 
120 

121 -5.00524£+02 -6.47844£+02 1.09198£+03 -3.89613E+OO 3.08041£+01 -4.39824£+02 
122 -1.86570£+03 -8.50061£+02 3.92639£+02 5.20627E+02 9.78213£+01 -2.53444£+02 
123 -3.00443£+03 -4.18474£+02 -1.81858E+02 7.78424E+02 1.32824£+02 -5.42461£+01 
131 -7.77466£+02 -9.92727E+02 1.34284E+03 2.41252£+02 -1.21488£+02 -3.49608£+02 



ElEMENT POINT STRESS-XX STRESS-YY STRESS-ZZ STRESS-XV STRESS-XZ STRESS-YZ 

120 132 - 2.39815E+03 -1.20320E+03 6.3'1747E+02 8. 71002E+02 -6. 70008E+Ol -l.l92q2E +02 
120 133 - 3. 7955SE+03 -9.l8221E+02 6.q2790E+Ol 1.24050E+03 -6.44130E+Ol 1.27217E+02 
120 211 -4.47417E+02 3.S2030E+02 1.24207E+03 -4.05636E+02 -6,qQS34E+02 2.2127SE+03 
120 212 -l.ll062E+03 1.8088qE+02 1.28470E+03 1. 74247E+02 -l.l9097E+02 2 .33851E+03 
120 213 -l.S94SlE+03 5.46447E+.02 1.42447E+03 6.36280E+02 4.76257E+02 2.32896E+03 
120 221 -4.14314E+02 l.l7112E+03 l.S8371E+D3 -S.4'1436E+ 02 -7.20292E +02 l.H065E+03 
1~0 222 -1.23321E+03 9.83063E+02 l.Sl643E+03 1.26257E+02 -2.1134 DE+02 l.q7809E+03 
120 223 -1.80072E+03 1.30CJ44E+03 l.S5882E+03 6.75832E+02 3.0563SE+02 2.0377SE+03 
120 231 -3.37863E+02 l.91984E+03 l.97751E+03 -6.62109E+ 02 -7. 00530E+02 1.3200SE+03 
120 232 -1.31268E+03 1.69539E+03 1.78204E•03 l.07740E+02 -2.39496E+OZ 1.56246E+03 
120 233 -2.09725E+03 1.97396E+03 1.70608E+03 7 .44725E+02 2.04363E+02 1.68380E+03 
120 311 -3.46235E+02 6.99866E+03 1.24737E+03 -1.84124E+03 -1. 12212E+03 4.5CJ292E+03 
120 312 -6.44531E+02 6.98390Et03 l.62710E+03 -8. 70987E+02 -2. 90837E+02 S.08182E+03 
120 313 -7.94804E+02 7.30691E+03 2.13682E+03 CJ.8S801E+Ol 4.9000SE+02 5.34172E+03 
120 321 -2.75192E+02 7.83480E+03 1.68300E+03 -2. 07436E+03 -7.31028E+02 3,30935E+03 
120 322 -6.30822E+02 7.78llOE+03 l.H488E+03 -1.03757E+03 1.48560E+Ol 3.80906E+03 
120 323 -8.390l7E+02 8,05774E+03 2.0438CJE+03 -2.11212E+Ol 6.95239E+02 4.08914E+03 
120 331 -1.29381E +02 8.64314E+03 

~ 
2.21477E+03 -2.28002E+03 -2.97760E+02 2.05065E+03 

~ 120 332 -S.44303E+02 8.S4483E+03 2.0S831E+03 -1.17617E +03 3. 66277E+02 2.55986E+03 
120 333 -8.14057E+02 8,70819E+03 2.04411E+03 -I.oq3SBE+02 9.51451E+02 2.85786E+03 



~ 
~ 

ELEMENT POINT STRESS-XX 

55 111 -2. 04300E+03 

55 112 -2.22035E+03 

55 113 -2.10623E+03 

55 121 3.10326E+02 

55 122 -1.89636E+02 

55 123 -4.99364E+02 

55 131 2.43094E+03 

132 l.63611E+03 

133 9 .43300E+02 

211 -2 .56561E+03 

212 -1.'14905E+03 

213 -1.18266E+03 

221 -1.26002E+03 

222 -9.16190E+02 

223 -5.21536E+02 

231 -2.99651E+02 

232 -1.97558E+02 

233 -l.31076E+02 

311 -2.47006E+03 

312 -1.91556E+03 

313 -1. 76314E+03 

321 -2.17895E+03 

322 -1.48863E+03 

323 -l.26769E+03 

331 -2.22612E+03 

332 -1.38853E+03 

STRESS-YY 

2.99826E+04 

2.66551E+04 

2.41293E+04 

3, 71242E+04 

3.31057E+04 

2.96992E+04 
4.35467E+04 

3.8B855E+04 

3.46711E+04 

2.53694E+03 

2.14642E+03 

l.89374E+03 

a. 74386E+03 

7,514li6E+03 

6.26359E+03 

1.41787E+04 

l.21669E+04 

9.99460E+03 

-l.65650E+03 

-9.53703E+02 

-l.39968E+03 

-9.44948E+02 

-5.01643E+02 

-1.2BB24E+03 

-7.06703E+02 

-5.02700E+02 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 333 -1. 07'105E+03 -l.59937E+03 

5b 

5b 

5b 

56 
56 

56 

56 

111 4.38510E+02 5.89851E+04 

112 l.92226E+03 5.89686E+04 

113 3.14393E+03 !i.83457E+04 

121 -1.23436E+03 5.32266E+04 

122 -2. 37815E+02 5 .22616E+04 

123 6. 03861E+02 5. 09548E+04 

131 - l.52874E+03 5.10028E+04 

STRESS-ZZ STRESS-XV 

4 .55325E+03 -1. 97138E+03 

3.82651£+03 -3.36927E+03 

3.27483E+03 -4.80784E+03 

5.47318£+03 -7.23033E+02 

4.89684E+03 -2.27354£+03 

4.34750£+03 -3.85453E+03 

6.22974£+03 -1.58917E+02 

5.84565E+03 

5.35964E+03 

3.33497£+03 

1.94881E+03 

9.24212E+02 

6.08279E+03 

4.63119E+03 

3.36984E+03 

8,34755E+03 

6.87649E+03 

5.44600E+03 

5.62132E+03 

2.53517E+03 

-7.43568E+02 

9.48850£+03 

6.58600E+03 

3.34724E+03 

1.26055E+04 

9.'10545E+03 

-1.83845E+03 

-3.53961E+03 

-2.73875Et01 

-1.28215£+03 

-2.53281E+03 

4.76341E+02 

-9.44'122E+02 

-2.35516E+03 

6.09520E+02 

-9.74179E+02 

-2.54078E+03 

-1.74384E+02 

-2.67535E+02 

-2.81930E+02 

-1.56061E+02 

-5.38276E+02 

-8.40286E+02 

-2.48821E+02 

-9.21782E+02 

STRESS-XZ STRESS-YZ 

2. 26451E+03 -1. 79769E+04 

2.34308E+03 -1.68405E+04 

2.350'18E+03 -1.59834E+04 

l.21635Et03 -l.33541E+04 

l.35393E+03 -1.27356E+04 

l.41363E+03 -l.23317E+04 

4.66668E+02 -8.61053E+03 

6.45387E+02 

7 ,40016E+02 

2.53482E+03 

2.29073Et03 

2.03661E+03 

l.52521E+03 

l.41307E+03 

1.27949£+03 

7.16690E+02 

7 ,29475E+02 

7 .10888E+02 

-3.3477BE+02 

1.90327E+01 

3.73513Et02 
-5.31744£+02 

-5.74833E+01 

4.05407E+02 

-6.98101E+02 

-8.90536E+01 

-8.52'110E+03 

-8.60572£+03 

-8.05172£+03 

-6.54451E+03 

-5.36514E+03 

-7.22185E+03 

-5.94118£+03 

-4.91579E+03 

-6.00649E+03 

-4.97997E+03 

-4.14524E+03 

3.65425E+02 

9.30435£+02 

1.44211E+03 

-4.72921!.E+02 

5. 71356E+01 

5.93484E+02 

-8.35936E+02 

-3.75559E+02 

6. 74344E+03 -1.51326E+03 4. 98109E+02 l.43205E+02 

7 .30894E+03 2.91311E+03 2.6691!.3E+02 

8.75395E+03 3.77270E+03 9,94010E+02 

9.'11886E+03 4.64145E+03 1.69096E+03 

3.88359E+03 2.42854E+03 -2.21586E+01 

4 .85096E+03 3. 08063E+03 7. 35592E+02 

5.63655E+03 3.73757E+03 1.46147E+03 

2.05081E+03 2.41979E+03 -2.56096E+02 

1.85548E+04 

l.91955E+04 

l.90763E+04 

1.21649E+04 

1.31388E+04 

1.33739E+04 

6.31640E+03 
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:::: 

ELEME NT POINT STRESS-XX 

H 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
M 

132 -1.10143E+03 

133 -7.35153E+02 

211 2.27853E +03 

212 3. 18224 E+03 

213 3.21807Et03 

221 -o. Ol 444E+o2 

222 2. 74959E +02 

223 4.17894E+02 

231 - 1 . 7756 0E+03 

232 - 1 . 05125E+03 

233 -9.42771E+02 

311 5.44434E+02 

312 2.05308E+03 

313 2. 7 0044E+03 

321 -L50136E+03 

322 -3.08396E+02 

323 2. 05441E+02 

331 -L988 03E+ 03 

332 -Lll399E+03 

333 - a . 72 057E +0 2 

STRESS-VY 

4.88785E•04 

4.66439E+04 

8.50977E +04 

8.52065E+04 

8.28465E+04 

7.28109E+04 

7 .23bl5E+04 

7.03b3H+04 

b.41308E+04 

b.34292E+04 

6.14574E+04 

b.03649E+04 

b.08713E+04 
5.%701E+04 

5.32937E+04 

5.33434E+04 
5.19646E +04 

5.00137E+04 

4.93229E+04 

4.744 76E +04 

ST RESS-ZZ STRESS-XV ST RESS- XZ STRESS- YZ 

2.47b45E+03 
2.80642E+o3 

9.19586Et03 

9.25604E+03 

8.26913E+03 

4.045b7E +03 

2.8360lE*03 5.20 905E +0 2 7. 6l 98 5E +0 3 

8.20223E +0 3 

4 . 10495E+Ol 

3.25334 E+ 0 3 1.264 39E +03 

7. 00389E +Ol -1. 809 2bE +0 3 

l.ll015E+02 

1.48381E+02 
1. 48 78bE+0 2 9 . 88893E+OO 

2. 04 4 29E +0 3 -3.2 7839E+0 2 
9.b6421E+ Ol -l.78 6 97Et0 3 5 .84191E+01 

4.39128E+03 -9.85882E+O l 0.87950Et0) -3. 49 281E+01 
3.82436Et03 -3.02648E+02 l.86 2 09E+0 3 - 4.48974E+0 2 
b. 53032E+02 7.41995E+ Ol - L68lblE+0 3 4 . 67820E+01 

l.l5924E+03 -3.52493E+ 02 7. 19913E+Ol - 9 . 14407E+Ol 

8.70650E +02 -7.92544E+ 02 1.7b3l7E+0 3 -5. &2 730E+0 2 
8.97457E+03 -2.b7781 E+ 0 3 l.204 93E+0 2 - 1.93211E+04 
l.Ol449E+04 -3.40569E+ 0 3 l.l3810E+0 3 - 1.9723&E+04 

1. 013b4 E+04 -4 .l723bE +0 3 2. 0& 3 30E+0 3 - 1 . 99911 E+04 

4.23844Et03 -l. 84 53 &E+03 -2 .69797E+0 2 - 1. 28949E+04 

5.03977Et03 -2.811&7E+03 7.23504E+0 2 - 1.37204E+04 
5.9952 0E+03 -3. 8 2 149E+0 3 l.63253E+0 3 - l.445b6E+04 
1.31511E+03 -l.58 527E+ 0 3 - 4 . 51988E+0 2 - 7.07745E+03 

2.81693E +03 -2.7538 3E+0 3 5.07&84E+0 2 - 8.28514Et03 

3.38931E +0 3 -3.'96988E+03 1 . 38493Et03 - 9.44339Et03 

57 1 11 -4. 17073E +0 3 -3.&311 0 E+0 3 3.39474E+ 03 7.632 01 E+0 2 - l.80728Et03 -1.73799Et03 

57 112 -2. 64 9 0 7E +0 3 -3.08lOl E+0 3 l. lb933E+0 3 4 .72&& 3E +0 2 - 5 . 24229E+02 -2,04904E+03 

57 113 -L44507E t0 3 ·3.25l75E +0 3 -l.39 775E+0 3 4 .43845E+0 2 &.8813bE+02 -2.13372E+03 

57 1 21 -3. 435 21Et03 ·3.28101E+ 03 7.209 74E+0 3 l.00 2 6'JE+03 - l.236b7Et03 7.'J0744E+02 

57 122 -2. 5 7338E+0 3 -2 .8859&E+0 3 4.7246&E+0 3 'J.02218E+02 2.21021E+01 -3.01722E+02 

57 1 23 -2. 05689E+0 3 -3.26053E+0 3 1.85714E+03 l.0&574E+03 1.22950E+03 -l.25963Et03 

57 131 -2. 'J4593E +03 -3.2591DE+0 3 l.Ob559E+04 1.20873E+03 - 5.72046E•Ol J.86'J38E+03 

57 1 32 -2. 79 75 7E+0 3 -3. 0&369 E+0 3 7, 77548E+03 1 . 2<J940E+03 1.18828Et03 1. 02714E+03 

57 1 33 -3 .01846E+0 3 -3. &8111E+0 3 4.47788E+0 3 1.&559'JE+03 2 . 39'Jl9E+03 -7.&0761E+02 

57 211 - 1 . 5358'JE+0 3 2 .88&2 0E+0 3 3. 34258E+03 - 1.272<JOE+0 2 1.87398E+03 .S.&5644E+03 

57 21 2 - 9.85952E+0 2 l. 42601E+03 l. 2 75&4E+03 l.00323E+03 2.05189E+03 4.925'J9E+03 

.S7 213 9 .835l7E+O l l.l8'J8 9 E+0 3 ·2. 34924E+02 2. 25422E+03 2.11578E+03 4.33107E+03 

.S7 221 -5.42632E+0 2 8 . 44632 E+0 3 4 , 87598E+03 -L39579E+02 9.25576Et02 5.&4027Et03 

57 222 -3.1248'JE+0 2 6.& 22 09 E+03 3 . 17770E+03 9.08003E+02 l.l7524E+03 4.7&424Et03 



ELEMENT POINT STRESS-XX STRESS-'{'{ STRESS-ZZ STRESS-X'f STRESS-)(Z STRESS-'fZ 

57 223 3.b7119E+D2 5.83779E+03 l. 93771E+03 2.08642E+03 1.32917E+03 3.92771E+03 
57 231 1.16061E+02 l.33276E+04 6.28922E+03 9.49859E+Ol 4.22132E+02 5.31471E+03 
57 232 -2.75190E+D1 l.lll47E+04 4,80392E+03 1.05451E+03 7.34747E+02 4.27720E+03 
57 233 2.04293E+02 9.78092E+03 3.69146E+03 2.15394E+03 9.67609E+02 3.20648E+03 
57 311 -2.00636E+03 2.76603E+04 3.08134E+03 1.68711E+03 2.14395E+03 1.58952E+04 
57 312 -2 .5775bE+03 2.31954E+04 l.66461E+03 3.19043E+03 2.04856E+03 1.52280E+04 
57 313 -2.18149E+D3 2.09950E+04 l.21258E+03 4.69858E+03 1.88867E+03 1.42325E+04 
57 321 2.66815E+D2 3.51946E+04 4.24149E+03 l.02864E+03 1.12774E+03 1.12590E+04 
57 322 -4,96241E+D2 3.02904E+04 2.97531E+03 2.26320E+03 1.10900E+03 1.11711E+04 
57 323 -4.08959E+02 2.73877E+04 2.54870E+03 3.51781E+03 1.03780E+03 1. 06923E+04 
57 331 2.15209E+D3 4.19437E+04 5.41137E+03 9.65756E+02 3.17116E+02 6.60355E+03 
57 332 1.15634E+03 3.65855E+04 4.17222E+03 l.90695E+03 3.57007E+02 7.05203E+03 
57 333 9.08971E+D2 3.300DOE+04 3.66378E+03 2.88171E+03 3.54893[+02 7. 05488E+Q3 

58 111 -1.73833E+03 2. 92589E+ 04 6.04488E+03 1.18030E+03 -1.52557E+03 -1.81365E+04 
58 112 -2.76484E+D3 2.42724Et04 3.94956E+03 3.04075E+03 -1.83251E+03 -1.69060E+04 
58 113 -2.43824E+03 2.18483E+04 3.8092<tE+03 4.86069[+03 -2.12761E+03 -1.54316E+04 
58 121 1.61880E+D2 3.61650E+04 8.12282E+03 8.34979E+02 -9.88088E+02 -1.38234E+04 

t: 58 122 -1.06580E+03 3. 07327Et04 5. 70004E+03 2.41638E+03 -1.52787E+03 -1. 29861E t 04 
58 123 -1.03230E+03 2.76325E+04 5.15774E+03 3.97655E+03 -2.07096E+03 -1.18624E+04 
58 131 1.49422E+03 4. 21308E+04 9.58530E+03 1.01151E+03 -5.93207E+02 -9.24761E+03 
58 132 l.51797E+02 3.6354<tE+04 7 .02081E+03 2.29542E+03 -1.35275E+03 -8.87726E+03 
58 133 -9.50712E+OO 3.27100E+04 6.27200E+03 3.57512E+03 -2.12879E+03 -8.18279E+03 
58 211 -2.99322E+03 3.06456Et03 l.10718E+04 -5.20194E+02 -1.29476Et03 -1.11844E+04 
58 212 -2.63907E+03 1.72693E+03 8.40905E+03 6.38781E+02 -7.61634E+02 -8.84912E+03 
58 213 -1.50253E+03 1. 79387E+03 b.95302E+03 1.88313E+03 -1.30096E+02 -6.78203E+03 
58 221 -1.79151E+03 8.80285E+03 1.38985E+04 -4.79446E+02 -1.45018E+03 -9.21639E+03 
58 222 -2.07682E+03 6.75993E+03 l.06259E+04 S.99769E+02 -9.73411E+02 -f.49779E+03 
58 223 -1.63105E+03 5.97560E+03 8.53520E+03 1. 77739E+03 -4.21674E+02 -5.97378E+03 
58 231 -1.14624E+03 l.36346E+04 l.59938E+04 -2.30775E+02 -1.37757E+03 -6.83145E+03 
58 232 -1.98137Et03 1.10025E+04 l.22930E+04 7 .65680E+02 -9.52048E+02 -S.78113E+03 
58 233 -2.13022Et03 9.50143E+03 9. 75240E+03 l.87195E+03 -4.72039E+02 -4.86015E+03 
58 311 4.35544E+03 5.35677E+03 2.81629[+04 7.47291E+02 -9.83103E+02 1.50964E+03 
58 312 4.02555E+03 4.22521E+03 2.14678E+04 4.10895E+D2 -2.04534E+02 2.01008E+03 
58 313 3.64447E+03 2.62334E+03 1.50767E+04 3.27340E+02 6.46650Et02 2.03430Et03 



"' "' 

ELEMENT POINT STRESS-)()( 

58 321 3 '2'9681E. 03 
58 322 2. 74823[+03 

58 323 2.15328[+03 

58 331 l.91378E+03 

58 332 1.17723[+03 

58 333 3.98860[+02 

.59 111 3.07034E+02 

59 112 1.12540E+03 

59 113 l.42783E+03 

" " " " " " " " " " " " " " " " " " " " " " " " 

121 - 1 , 76350E+03 

122 -9.90024[+02 

123 -6,37706[+02 

131 -1.85946[+03 

132 -1.24210E+03 

133 -9.62795[+02 

211 2.23947[+03 

212 2,43816[+03 

213 2.24213[+03 

221 -4 .88271E+02 

222 -l.63284E+01 

223 1 .64246E+02 

231 -1.37521E+03 

232 -7 .49038[+02 

233 -3.23768[+02 

311 1.44576[+03 

312 1.90481[+03 

313 2.50423E +03 

321 -5.87450[+02 

322 -1.6118 0E+0 2 

323 4 ,86680[+02 

331 -1.23634[+03 

332 -9.31321[+02 

333 -3.33514[+02 

STRESS-YY 

3.95061E+03 

3.0'H95E+03 

1.74635[+03 

2.12991E+03 

1 . 58407Et.03 

5.37278[+02 

6.16211E•04 
6,20240[+04 

6.10184E+04 

5. 38931E t 04 

5.39657[+04 

5,28442[+04 

5.00291E+04 

4.94992[+04 

4,79626[+04 

8.43748[+04 

8.33201E+04 

IL09729Et04 

7.20107[+04 

7.11732[+04 

6.92878[+04 

6.37346[+04 

6.28328[+04 

&.10965[+04 

5,83912E+04 

.5. 71577[+04 

5,57816[+04 

5,33469[+04 

5.14956[+04 

4.97031E+04 

.5.15967[+04 

4.89224E+04 

4.64834[+04 

STRESS-ZZ STRESS-XV STRESS-XZ 

2. 7908&E+04 9 .63363E+02 -1,.51374E •03 

2.19431E•04 8.21074E+02 -5.46631E +0 2 

1.63139[+04 9.34573E+02 4.&8295E+02 

2. 70848E+04 1.13864E+03 -1.38432E+03 

2 .19105E+04 1.19186[+03 -2 .40222E+02 

1, 71014Et04 1.50329E+03 9. 30009E+02 

1.00068[+04 - 2.09135[+03 -1.41454[ +0 2 

1.07600E+04 -2,63&42[+03 -1.41740[ +0 3 

1.11877E+04 -3,18860E+03 -2.72592E +0 3 

5. 70189E+03 -1 .34498[+03 8, 21693[+01 

6,45517[+03 - 2.19475[+03 -1.48130[+03 

6.98690[+03 - 3,05245E•03 -3, 07781E+0 3 

3,28462[+03 -1.10943[+03 2.16839E +02 

3,93520E+03 -2.22376E+03 -1.61729E+03 

4.45536[+03 -3.34676[+03 -3.48492[+03 

8. 74690[+03 

8.17401E+03 

7.55865[+03 

9.19381E+02 1.96789[+03 

9.95454[+02 -3.05371E+02 

l.05011E+03 -2. &1801E+03 

3,81784E +0 3 7.14803E +02 2.01423E+03 

3.6791&[+03 5.30902[+02 -4.44897[+02 

3.&013&E+03 3.24969E+02 -2.94366[+03 

6.51973E+02 4.89589E+02 l.97556E+03 

8.28245[+02 5.3529&E+01 -6.69663E+02 

1.15587[+03 -4.05139[+02 -3.35480[+03 

STRESS-YZ 

2.68&2lf+03 

2.34217[ +03 

1.60744[+03 

4.33317[+03 

3,103l&f+03 

1.55712E+03 

2,1&4&3E+04 

2.13360[ +04 

2.101 03[+04 

1.53.549[+04 

1.5.5194[+04 

1.57051[+04 

9.63398[+03 

1.02514E+04 

1.09219E+04 

6.13498[+02 

3.37152[+02 

4.83312[+02 

7.13785[+02 
4,83494[+02 

6.88387[+02 
8,00082[+02 

6,24525[+02 

8.95348[+02 
8.69999[+03 

8.48596[+03 

8.87182E+03 
4.72715[+03 

4.67023E+03 

.5.28651[+03 

2.32090[+03 

2.32928[+ 03 

3.07.521E+03 

3. 275 02E+03 -3 ,8':15&9E+02 -1. 73354E+ 04 

4.13734[+03 -1.48417[+03 -1.81203E+04 

4.9&1&1E+03 -2. &1896E+03 -1. 80505E+04 

2.62386[+03 1.87320[+02 - 1.13143[+04 

3,32069[+03 -1.20222[+03 -1.23807[+04 

3.97909[+03 -2.&3201E+03 -1.2&063[+04 

2,43508E+03 5,89448E+02 -5,83721E+03 

2,939&1E+03 ·1.08415E+03 -7,15779[+03 

3 .40535[+03 -2. 79807[+03 -7. 64947[+03 



0 
0 

ELEHENT POINT STRESS-XX 

60 111 1.38552E+03 

60 112 9.70124E+02 

60 113 2.64350E+01 

60 121 1.05076E+03 

60 122 9.48333E+02 

60 123 3.41146E+02 

60 131 5.42343E+02 

60 132 7.30629E+02 

60 133 4.34840E+02 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

115 
115 
115 
115 
115 
115 
115 

211 -2.38148E+03 

212 -2.43374E+03 

213 -2.63859E+03 

221 -1.43618E+03 

222 -1.61359E+03 

223 -1.94735E+03 

231 -5.28622E+02 

232 -8.19669E+02 

233 -1.27031E+03 

3ll -1.61932E+03 

312 -2.41044E+03 

313 -2.92194E+03 

321 4.79365E+02 

322 -5.70973E+02 

323 -1.37157E+03 

331 2. 78942E+03 

332 1.50507E+03 

333 4.44510E+02 

111 -1.14980E+02 

112 -1.12758E+03 

113 -1.60425E+03 

121 -2.43854E+02 

122 -1.50451E+03 

123 -2.24490E+03 

131 -2.7.5532E+02 

STRESS-YY 

2.97427E+03 

2.73206E+03 

1.16133E+03 

2.89.564E+03 

2.5.5935E+03 

9.08063E+02 

2.48914E+03 

2.04466E+03 

2.97092E+02 

6.10482E+03 

5.21747E+03 

3.95511E+03 

1.12264E+04 

9 • .57454E+03 

7 .49944E+03 

1 . .58204E+04 

1.34401E+04 

1.0.5947E+04 

3 • .52371E+04 

3.16433E+04 

2.8.5673E+04 

4.10421E+04 

3.66517E+04 

3.26841E+04 

4.64803E+04 

4.13407E+04 

3.65413E+04 

6.31849E+03 

5.66721E+03 

6.10441E+03 

6.88761E+03 

6.31881E+03 

6,78897E+03 

7. 48888E + 03 

STRESS-ZZ STRESS-XV STRESS-XZ STRESS-YZ 

1.60229E+04 -4.11196E+02 -7.43855E+02 1.40611E+03 

1.26605E+04 -3.69596E+02 -6.3.5642E+02 3.33392E+02 

7.26653E+03 -2.32704E+02 -5.08948E+02 -1.04868E+02 

2.02663E+04 -3.84356E+02 -1.10150E+03 2.20234E+03 

1.56177E+04 -6.40099E+02 -6.95318E+02 1.19737E+03 

1. 06017E+04 -8. 00282E+02 -2. 67941E+02 7 .69239E+02 

2.20575E+04 -4.65907E+02 -1.48243E+03 2.55242E+03 

1.78635E+04 -1.02089E+03 -7.94229E+02 1.64450E+03 

1 . 33584E +04 -1.48008E+03 -6. 24042E+01 1.3004.5E+03 

1.19177E+04 -4.45846E+02 -2.33092E+03 

9.77519E+03 -1.35573E+03 -2.06425E+03 

7.50094E+03 -2.19.598E+03 -1.80024E+03 

1.36389E+04 6.13626E+01 -1.99516E+03 

1.14238E+04 -1.03908E+03 -1. 72615E+03 

9.11169E+03 -2.06810E+03 -1.45702E+03 

1.51962E+04 2.22336E+02 -1,77620E+03 

1.29102E+04 -1.0682.5E+03 -1.50396E+03 

1. 05575E+04 -2 .28581E+03 -1.22923E+03 

8.88764E+03 - 2.01012E+03 -2.28370E+03 

8.11961E+03 -3.17900E+03 -2.63137E+03 

7. 77162E+03 -4. 30414E+03 -2, 98645E+03 

9,65481E+03 -7.70157E+02 -1.64019E+03 

8.60161E+03 -2.13344E+03 -2.23850E+03 

7 .96293E+03 -3.45024E+03 -2.84255E+03 

1.05705E+04 -1.55454E+02 -1.14656E+03 

9.26649E+03 -1.69863E+03 -1.98456E+03 

8.37232E+03 -3.19300E+03 -2.82693E+03 

1.25876E+04 

1.02240E+04 

8.42244E+03 

1.14282E+04 

9.35911E+03 

7 .62575E+03 

9.95484E+03 

6.19997E+03 

6.95772E+03 

2.24834E+04 

2.06196E+04 

1.90887E+04 

1. 76557E+04 

1.63210E+04 

1.53113E+04 

1.27811E+04 

1.19923E+04 

1.15213E+04 

1.27318E+03 -1. 02036E+03 1.18407E+02 -4. 03843E+03 

1.12127E+03 7 .65730E+02 -1. 05457E+03 -4. 54944E+03 

1.61727E+03 2 .43509E+03 -2, 31399E+03 -4 . .59100E+03 

2.07798E+03 -1.51738E+03 -8.30677E+Ol -2.79530E+03 

1.48337E+03 4.15014E+02 -1.14402E+03 -3.32301E+03 

1.53791E+03 2.19065E+03 -2.25566E+03 -3,39620E+03 

3.00904E+03 -1.92623E+03 -3.80727E+02 -1.59426E+03 



ELEMENT POINT STRESS-)()( STRESS-YY STRESS·ZZ STRESS-)(V STRESS·lCZ STRESS-VZ 

115 

ll5 
ll5 

132 -1.79771E+03 

133 -2.81602£+03 

211 1.53480£+02 

6.'H>740Et03 

7.43585Et03 

2. 32081E+02 

1.95006£+03 

1 . .5386.5£+03 
1.56834£+02 -1.3376o9E+ 03 -2.12735E +03 

2.0486o6oE+03 ·2.31375E +0 3 -2.21946E+03 

1.55177£+03 -1. 00544E+02 ·.5. 356o48E +02 ·1.85783E +03 
115 212 -1.32856£+03 -3.39380E+02 8.51559£+02 1.26408E+03 -1.33279E +03 -l.'H060E +03 

115 213 - 2.24915£+03 4.42588E+02 6.51174£+02 2.16425E+03 -2.33392£+03 ·1.72570£ +03 

115 221 -1.60456£+02 6.89253E+02 1.69611£+03 -2.10001E+02 -2.35367£+02 -1.31103E+03 

115 222 -2.16>527£+03 1.32256£+02 7.73231£+02 1.32932£+03 ·9.26035E+02 -1.47499E +03 

115 223 -3.6lb84E+03 8.87204E+02 3.6>8444£+02 2.39090E+03 ·1.76o762E+03 •1.40950E+03 

115 231 -3.47256£+02 1.16268E +03 1, 99009£+03 ·2, 48892E+02 -4. 78957E+01 ·7 .44204E+02 

115 232 -2.88614£+03 5.83281£+02 7.99629£+02 1.4656o5E+03 -6o.42896E+ 02 -1.00104£+03 

115 233 -4.88146£+03 1.27402E+03 1.40692£+02 2.69251E+03 -1.34237E+ 03 -1.03.592£+03 

115 311 2.77338£+02 -6.41519E+02 1.3746.5£+03 -4.07508E+02 ·1.27066£+03 1.48900£+03 

115 312 -1.60423£+03 -6.09685£+02 -7.47285£+01 7.23956E+02 -1.37416£+03 1.29121£+03 

115 313 ·2. 95245£ +03 7. 01521E+02 -1.11748£+03 9. 78617E+02 ·1.52453£+03 1. 0226o4E+03 

11.5 321 -5. 70274£+02 -1. 26>139£+03 9. 3.5601£+02 1, 70944E+02 ·9,15421£+02 1. 39001H03 

115 322 -3, 30424£+03 -1.48140E+03 -6 .23598£+02 1. 52137E+03 -9 ,57958£+02 1.10.531£+03 

115 323 -.5.51014£+03 -3.41647£+02 -1.75442£+03 2.016o74E+03 -9.91787£+ 02 7.49268£+02 

ll5 
ll5 
115 

116 
116 
116 
116 
ll6 
116 
116 
116 
116 
ll6 
ll6 

116 
116 
116 

331 -1.24499£+03 -1.80921E+03 6 . .52490£+02 7.73494£+02 -6.73282£+02 1.36933£+03 

1.01204£+03 

.5.83977£+02 

332 -4.83374£+03 -2.24743£+03 ·1.07816oE+03 2.33859E+03 -6.65014£+02 
333 -7. 90124£+03 -1.36614E+03 -2. 36o386oE+03 3.07028E+03 -5.99513£ •02 

111 7.62675£+02 

112 7.32529£+02 
113 -1.62123£+02 

121 -6.28570£•02 

122 -8.03023£+02 

123 -1.69496£+03 

131 -1.426>02£•03 

132 -1.84902£+03 

133 -2 .85713£+03 

211 2.31504£+03 

212 2.136>55£+03 

213 1.25023E•03 

221 5. 77910£•02 

222 1.69736E+02 

2.55176£•04 

2.64720£•04 

2.56348£+04 

2.12706£•04 

2.25.520£•04 

2.23.503£+04 

1.87399£+04 

2.01519£+04 

2.03.551£+04 

2.96.579£+04 

3.08356£+04 

3.02064£+04 

2 . .51235£+04 

2.62178£+04 

4.6>3718£+03 -4.1530lE+03 -2.177.56£ +03 

4.78444£+03 -5.97450£+02 -3.20378£+02 

3.84111E+03 3.08094£•03 1.10306£+03 

Lno12E+o3 -4.35429£•03 -1.82372£+03 

2.8777.5£ +03 -9.74923E•02 -1.02831£+02 

2.91262£+03 2.56588E+03 1.26>225£+03 

4.29454£+00 -4.45446E+03 -1.33128£•03 

1.65288£+03 -1.23259E+03 2.66826£+02 

2 . .52813£+03 2.18597E•03 1.51302£+03 

8.73398£+03 

9.61387[+03 

9.63408£•03 

.5.36121£+03 

6.486>94£+03 

6.811.55[+03 

-2.32267£+03 

3.64202[+03 

4.21100£+03 
2.59057£+03 -5.34605[+03 -2.36>570£+02 -1.46899[+03 

2.52686£+03 -2.24936E+03 3.26569£•02 -4.23749£•02 

1.89094£•03 8.27432E+02 6.55195£+02 2.526o07E+02 

9,70324£+02 -5.17842E•03 ·1.35004£+02 -2.38522£+03 

1.0942.5£+03 -2.18040E+03 3.94545£+02 -1.12882£+03 
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~ 

116 
~ 
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116 
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116 
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~ 

ll6 
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= 
ll7 

= 
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STRESS-)()( STRESS-YY STRESS-ZZ STRESS-XV STRESS-XZ STRESS-YZ 

223 -8.20791E+D2 

231 -6.09023£+02 

232 -1.27755£+03 

233 -2.41817£+03 

2.57947£+04 7.69577£+02 6.20768£+02 6 .88733E+02 -2 .10261E+02 
2.20559£+04 -4.70153£+01 -4.99004£+03 1.27456E+Ol -3.23562E+03 
2.299&'tE+04 2.34441E+02 -2.07675£+03 5. 08510E+02 -1.80442E+03 
2.26709£+04 1.7489&£+02 8.82<151E+02 7 .67868E+02 -6.84113E+02 

311 8. 50443£+ 02 

312 7 .85019£+02 

313 &.90103£+02 

321 3.10241£+02 

322 -2.586':12£+02 

323 -7.94786£+02 

331 1.78252£+02 

1.64132£+04 

1.79189£+04 

1.88438£+04 

1.58162£+04 

1.65552£+04 

1.68960£+04 

1.60986£+04 

332 -8.&&100£+02 1.61340£+04 

333 -1.81438£+03 1.59250£+04 

111 -3.56051E+03 -1.69537£+03 

112 -1.11123£+03 -1.15383£+03 

113 1.57407£+02 -3.85443£+03 

121 -1.99812£+03 -8.03328£+02 
122 -7 .17148£+02 8.83885£+02 

123 -7 .b3280E+02 -9.8b027E+02 

131 -l.bb52bE+03 -b.82477E+02 

132 -l.b25b5E+03 2.20373E+03 

133 -3.05b81E+03 1.2lb7IE+03 

211 -2.8522bE+03 4.83416E+03 

212 -2.15594E+03 4.12764E+03 

213 -1.51023E+03 2.85303E+03 

221 -6.54154E+02 8.09582E+03 

222 -9.75876E+02 7.66282E+03 

223 -1.52078E+03 6.26757E+03 

231 7.18221E+02 

232 -6.42023E+02 

233 -2.37993E+03 

311 -l.00982E+03 

312 -2.26068E+03 

313 -2.93545E+03 

l.07992E+04 

1.07048E+04 

9,28731E+03 

1.74501E+04 

1.48890E+04 

1.340ME+04 

1.40902E+03 -5.17860E+03 1.57133E+03 -5.55197E+03 

1.81789E+03 -2 .84069E+03 7. 01044E+02 -5 .84729E+03 

2.66b93E+03 -5.36274E+02 -2.44691E+02 -5.89895E+03 

1.63CJ8bE+03 -5.46872E+03 l.29101E+03 -4.36347E+03 

1.39400E+03 -3.10231E+03 5.24836E+02 -4Jt8751E+03 

1.63228E+03 -7.43600E+02 -3.25059E+02 -4.37478E+03 

2 .26206E+03 -5. 78035E+03 9.97333E+02 -3.29327E+03 

1.42b31E+03 -3.36374E+03 3.24094E+02 -3.28164E+03 

1.1106&E•03 -CJ.32102E+02 -4.3CJ836E+02 -3.03978E+03 

1.86747E+04 1.80742E+02 -9.72786E+02 2.38764E+03 

1.59714E+04 4.59174E+02 -5.32729E+02 1.22638E+03 

1.25492E+04 1.64151E+03 -3.995b4E+02 

1.91471E•04 -1.35973E•02 -1.1478CJE+03 

1.66587E•04 1.18694E+03 -8.02883E+02 

7 .76943E+02 

1.94629E+03 

8.40261E+02 

1.326CJ2E+04 3.4M77E+03 -7.09029E+02 2.9CJ440E+02 

1.89998E+04 -7. 93997E+02 -1.23061E+03 1.40514E+03 

l.b7535E+04 1.62541E+03 -9.5152&E+02 3.85578E+02 

1.34291E+04 5.08528E+03 -8.7493bE+02 -1.96894E+02 

1.02282E+04 -1.76869E+03 -2.19675E+02 8.93440E+03 

8. 37524E+03 2. 93139E+02 q .41284E+02 7. 32324E+03 

6.908CJ9E+03 2.88236E+03 1.55184E+03 b.47669E+03 

l.l3783E+04 -2.53167E+03 -8.52573E+02 7 ,90623E+03 

9.b355bE+03 4.2408bE+Ol 1.57927E+02 4.28678E+03 

8.06807E+03 3.21658E+03 6.69243E+02 5.28534E+03 

1.20987E+04 -3.32520E+03 -1.255CJ6E+03 

l,05257E+04 -2.05266E+02 -3.73120E+02 

8.93678E+03 3.58575E+03 5.47707E+Ol 

4 .88559E+03 -2. 57739E+03 -1.41555E+03 

3 .16345E+03 7 .26449E+02 4. 71674E+02 

2.29151E+03 4.1CJ849E+03 1.85714E+03 

b,80240E+03 

5.20525E+03 

4.09769E+03 

l.l6412E•04 

1.0748bE+04 

l.00178E+04 



0 
'-' 

ElEMENT POINT ST RE SS-XX STRESS-VV 

117 321 1.31505£+03 2 .13461E+04 

1.87362£+04 

1.68126£+04 

2.4'1208£+04 

2.23128£+1)4 

2.00509£+04 

117 
117 
117 
117 
117 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
~ 

IU 
IU 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
~ 

IU 
IU 
IU 
IU 

322 -4. 7Q974E +0 2 

323 -1.8&707£+03 

331 3.22160£+03 

332 8.92237£+02 

333 -1.17166£+03 

111 -1.66458£+03 

112 -3.02512£+03 
113 -3. 78306£+03 

121 1.00717£+03 

122 -9.2395 0£+02 

123 -2.41943£+03 

131 3.13898£+03 

132 6.55683£+02 

133 -1.53375£+03 

211 -3.08569£+03 

212 -3,05619£+03 

213 -2 .46710£+03 

221 - 1.42338£+03 

222 -1.80339£+03 

223 -2.39437£ +03 

231 -4.17150£+01 

232 -1.44973£+03 

233 -3.22181£+03 

1.68725£+04 

1.43361E+04 

1.28463£+04 

2.15781E+04 

1.88655£+04 

1.68035£+04 

2.58618£+04 

2.30326£+04 

2.05103£+04 

3.32454£+03 

2.91505£+03 

1.89978£+03 

7 .05357£+03 

6.82582£+03 

5.59654£+03 

1.01728E+04 

1.01972E+04 

8.86029E+03 

311 4.22517E+02 2.00467E+03 

312 2.23403E+03 2.05923E+03 

313 2 .883'013E+03 -1.12327E+03 

321 1.42325E+03 2.44995E+03 

322 2.16657E+03 3.71975E+03 

323 1.60459E+03 1.43999E+03 
331 1.25582E+03 

332 8.43337E+02 

333 -1.01583E+03 

2.18459E+03 

4. 70978E+03 

3.37ll5E+03 

STRESS-Zl STRESS·)(Y STRESS·)(Z 

5.93793E+03 -3.86424E+ 03 -l.78069E +03 

4.73396E+03 ·5.27271E +0 2 

4.l8487E+03 3.04479E+03 
9.06096E-Ol 

l.30990E+03 
6.76182E+03 -4.8875 0E+03 -l.85063E+03 

STRESS-YZ 

9.51205E+03 

8. 74221E+03 

8.03188E+03 

7.36022E+03 
6.13320E+03 -1.50071E +03 -l.6350lE+02 6.73842E+03 

5.99140E+03 2.18289E+03 1.07512E+03 6.08654E+03 

3.28435E +03 -2.66774E+ 03 l.48741E+03 - l.l3297E+04 

1.75516E+03 9.16614E+02 -5.83188E+02 -l.04005E+04 

l.l9627E+03 4.63254E+03 -2. 19282E+03 -9.66390E+03 

5.l8952E+03 -4. 18566E+03 1.83249E+03 -9.27666E+03 
3.96295E+03 -5.22088E+02 -l.15390E+02 -8.51414E+03 

3. 51362E t 03 3. 34017E+ 03 -1. 63476E+03 -7 .84287E+03 

6. 74227E+03 -5 .39996E•03 l.89396E+03 -7 .l5137E+03 

5.88751E+03 -1.63784E+03 5.67303E+01 -6.58763E+03 

5.64329E+03 2.38419E• 03 -l.37914E+03 -6.02590E+03 

1.l5361E+04 -1. 84973E+03 l. 33156E+02 -8 .86461E+03 

9.53076E+03 

7.98571E+03 
3.28510E•02 -1.U863E+03 -7.09698E+03 

3. 00377E•03 -l.82688E+03 -6 .llOllE+03 
1.27240E+04 -2.71731E +03 6.42704E+02 -7 .86916E+03 
l.07919E+04 1. 21547E+01 -4 .58008E+02 -6 .12241E+03 

9.ll343E+03 3.31221E•03 -l.07093E+03 -5.0ll49E+03 

1.34703E+04 -3.59907E•03 9.30178E+02 -6. 76996E+03 

l.l6644E +04 -2 .83329E+02 -4 .l6675E+01 -5. 07917E+03 

9.92478E+03 3.67413E•03 -5.73961E+02 -3.89700E+03 

2.95084E+04 l.48061E+02 -l.77086E+02 -2.07107E+02 

2. 52425E +04 4. 37985E•02 -5 .10988E+02 7 .82223E+02 

2.03166E+04 1.62407E+03 -5.29517E+02 1.04078E+03 

2 .86196E+04 -1.81922E•02 -l.85959E+02 9. 03972E+01 

2.47982E+04 l.16401E+03 -4.34239E+02 1.04785E+03 

2.01405E+04 3.47323E+03 -4.27693E+02 1.419llE+03 

2. 72850E+04 -8 .51387E+02 -2. 74792E+02 

2.38972E+04 l.60270E+03 -4.63647E+02 

1.95013E+04 5.08965E+03 -4.505llE+02 

5.20919E+02 

1.40755E+03 

1.83435E+03 



ElEMENT POINT STRESS-)()( STRESS-YY STRESS-ZZ STRESS-)(Y STRESS-)(Z STRESS-YZ 

119 111 1.17088E+03 1.91288E+04 2.18523£+03 -5.81467[+03 -1.76528£+03 6.67025£+03 
119 112 1.27968£+03 2.06875£+04 2.52586£+03 -3.36065£+03 -9.22252£+02 6.78328E+03 
119 113 1.36792[+03 2.15616£+04 3.48442£+03 -9.31834[+02 2.36022£+01 6.74032£+03 
119 121 4.52627[+02 1.80209£+04 2.27819£+03 -6.0816lE+03 -1.44177£+03 5.27104E+03 
119 122 1.10887£+01 1.88008E+04 1.90007E+03 -3.65182£+03 -7.33916£+02 5.22039E+03 
119 123 -3.74162£+02 1.90744£+04 2.18345£+03 -1.22764[+03 8.17789£+01 5.01630£+03 
119 131 1.98895[+02 1.79482£+04 2.83632£+03 -6.37699E+03 •l.10ll8E+03 4.01633E+03 
119 132 -7.62326£+02 1.79'H7E+04 1.80550£+03 -3.94512£+03 -5.15368[+02 3.83236E+03 
119 133 -1.61942£+03 1.76630£+04 1.44770[+03 -1.50222E+03 1.82353£+02 3.49602E+03 
119 211 2.54364£+03 3.22050[+04 2.69275£+03 -5.50604£+03 3.00252£+02 1. 77324E+03 
119 212 2.33587E+03 3.32158£+04 2.55398£+03 -2.35069[+03 -3.57742£+02 6.15739E+02 
119 213 1.46674£+03 3.24537£+04 2.03760£+03 8.09190E+02 -7.99671£+02 -1.12987£+02 
119 221 7.04527£+02 2.73475[+04 1.05705£+03 -5.41369[+03 1.77005[+02 2.76760£+03 
119 222 2.69084[+02 2.82923£+04 1 . 02821E+03 -2.36669E+03 -4.55993£+02 1.35738£+03 
119 223 -6.96393£+02 2.77153[+04 7 .29246£+02 7 .10837E+02 -8.72385[+02 3.44286£+02 
119 231 -5.51956£+02 2.40855£+04 7 . 24475£+01 -5 .29029£+03 2.11354£+01 3.69882£+03 
119 232 -1.25640£+03 2.46676£+04 1.12163£+02 -2.32333E+03 -5.86653£+02 2.06931[+03 
119 233 -2.39496£+03 2.43465[+04 -2.45825£+01 6 . 96995[+02 -9.77137[+02 8.09995[+02 

0 119 311 1.33304£+03 ... 2.69625£+04 4.81061£+03 -3 . 92073£+03 2.08594[+03 -8.52944E+03 
119 312 1.06481£+03 2. 77243[+04 4.79182£+03 -3.34797E+02 1.92915£+02 -9.41956E+03 
119 313 -5.36911£+01 2.66410£+04 3. 77988£+03 3.38000[+03 -1.3991HE+03 -9.43658[+03 
119 321 -9.71535£+01 2.29102£+04 2 . 15435[+03 -4.35110[+03 1. 72713[+03 -4.88487E+03 
119 322 -4. 73302£+02 2.39835[+04 2.85600£+03 -8.73924E+02 -3.89649£+01 -&.11602E+03 
119 323 -1.56905[+03 2.34771£+04 2.71748£+03 2. 76043[+03 -1.50833£+03 -6.53243£+03 
119 331 -9.52642[+02 2.06443[+04 3.23398£+02 -4.65116£+03 1.24966£+03 -1.58443£+03 
119 332 -1.55005£+03 2.18078£+04 1.61604£+03 -1 . 26316E+03 -3.97198£+02 -3.10784[+03 
119 333 -2.74910£+03 2.16272£+04 2.20578E+03 2.30770E+03 -1.74924£+03 -3.85925E+03 

120 111 5.49424£+02 -4.36353£+02 2.27075E+03 -4.64267£+02 7.78957[+02 -1.22222E+03 
120 112 -1.50046£+03 -6 . 21186£+0 2 3.45790[+02 6.72396[+02 9.14955£+02 -1.02936E+03 
120 113 -3.03555£+03 5.40591£+02 -1.18143£+03 9.26117£+02 1.08343£+03 -7.86014£+02 
120 121 -2.9467lE+02 -1.02007[+03 1.62640E+03 1.15987[+02 4.44532£+02 -1.11234E+03 
120 122 -3.19252[+03 -1.39345£+03 -1.66198£+02 1.46748E+03 5.19310E+02 -8.35775E+02 
120 123 -5.57168£+03 -4.47491£+02 -1.76121E+03 1.95826[+03 5.73652£+02 -4. 98980E+02 
120 131 -9.59515£+02 -1 .52787£+03 1.55320£+03 7 .20409£+02 2.24441£+02 -1.08659E+03 



ELEHENT POINT STRESS - XX STRESS-YY STRESS-ZZ STRESS-XV STRESS-XZ STRESS-YZ 

120 132 - 4.7l0!>3E+03 -2. ll684Et03 - 6.1!>748E+02 2.262!>1E +03 2.47627E+02 -7. 41490E+02 
120 133 - 7.94160E+03 -l.4l977E•o3 -2.31467E+03 3.00!>9BE+03 2.04!>42E+02 -3.27539[ +02 
120 211 3.6!>231E•02 7.8!>!>02E+02 2.66829E+03 -3.69!>95E+02 1.30009E+02 2.67907E+03 
120 212 -1.08089E+03 2.33989[+02 1.74442E+03 1.04099[+03 9, 7l319E+02 2.63119E+03 
120 213 -2 .03270E+03 8.33318Ef02' 1.29812E+03 1.9618BE+03 2.01005[+03 2.33409E+03 
1 2 0 221 3,48979[+01 1.29360Et03 2.75685Et03 -4.65953[+02 -1.2'HB9E+02 2.03026[+03 
120 222 -l.96330E+03 7.26014Et02 1.59l31Et03 1.09765E+03 5.9056'8E+02 2.09815E+03 
120 223 - 3.45838[+03 1.29894[+03 9.47130[+02 2. 10040[+03 1.45734[+03 1.93726[+03 
120 231 -1.52812E+02 1.83003[+03 3.02610Et03 -4.91674[+02 -2. 72572[+02 1.36605[+03 
120 232 -2.71580E+03 l.20822E+03 1.56905E+03 1.22602E+03 3. 366681i+02 1.53060E+03 
120 233 -4.77019[+03 1.71307E+03 6.69423E+02 2.43479[+03 1.04860[+03 1.48465[+03 
1 2 0 311 -5.150!>1E+01 7.82261[+03 1.95342[+03 -1.45355E +03 -3, 76110E+02 5.16347[+03 
120 312 -B.74903E+02 7.21!>37E+03 1.77417Et03 4.47183E+02 B.31633E+02 5,53790E+03 
120 313 -1.20874E+03 7.47277Et03 2.30910E t03 2.l9!>61E+03 2.13836[+03 5.48921[+03 
120 321 -2.07971[+02 8.3S494E+03 2.72953E t03 -1.9l!>03E +03 -l.OOS03E+02 3. 71114[+03 
120 322 -1.34707[+03 7. 76!>59E+03 2.03S23E+03 8.64479E+01 9.58536[+02 4.1064lE+03 
120 323 - 1.99l27E+03 8.03!>10E+03 2.08284[+03 1.89886E+03 2.08835Et-03 4.10499[+03 
12D 331 -2.42375E+02 8.94969Et03 3.67047[+03 -2.28833E+03 2.64631E+02 2.31668[+03 

0 12D 332 -1.71099E+03 8.34213E+03 2.43708[+03 -1.80630Et02 l.19574E+03 2.72017E+03 ·~ 
12D 333 -2.68218E+03 8.S8407Et03 1.96780Et03 1.70644E+03 2.16137E+03 2. 75079E+03 



g 

ELEMENT POINT STRESS-XX STRESS-YY STRESS-ZZ STRESS-XV STRESS-XZ STRESS-YZ 

55 111 -1.96024[+03 2.93929Et04 

2.60172£+04 

2.34629£+04 

3.04339£+04 

3,23601£+04 

2.89272E+04 

4.27675£+04 

4,49096[+03 -1.94933£+03 2.18634£+03 -1.7599H+04 
55 112 -2,09028E+03 3.62553£+03 -3.30956£•03 2.23458£+03 -1.&4484[+04 
55 113 -1.88976£+03 3,04573£+03 -4,71D94E103 2.20947£•03 -1.55493Et04 
55 121 3,28655£+02 5.46052E+03 -7 .38784£+02 1.11705E+03 -1.30552E+04 
55 122 -1.43206[+02 4.72520£+03 -2.25939£•03 1.25342£+03 -1.24243[+04 
55 123 -3,80311E+02 4.11630Et03 -3.81237£+03 l.31029E+03 -l.l9845E+04 
55 131 2.37629[+03 6.30776£+03 -2,01373E•02 3.30569£+02 -8.39423£+03 
~ 

~ 

~ 

H 
~ 

~ 

~ 

H 

H 
~ 

~ 

~ 

~ 

H 

~ 

H 
H 
H 
H 
H 

5& 

56 

56 

56 

56 

56 

56 

132 1.58815E+03 3.80402E+04 5.70073E+03 -l.85893E+D3 5.37336E+02 -8.30119E+03 

133 9.51274E+02 3.37967E+04 5.11889E+03 -3.54125E+03 6.59317E+02 -8.34602E+03 

211 -2:.4598DE+03 2.49477E+03 3.54535E+03 -I.71559E+Dl 2.40171E+03 -7.89884E+03 

212 -1.77727E+03 2.07093E+03 2.01627E+03 -1.25084E+03 2.15302E+03 -6.399D3E+03 

213 -9.2484DE+02 1.80602E+03 8.94624E+02 -2,49091E+D3 1.88667E+03 -5.19228E+03 

221 -1.21887E+03 8.60529E+03 6.25697E+03 4.51490E+D2 1.39498E+03 -7,05915E+03 

222 -8 .47824E+02 7. 3252IE+03 4 .63688E+03 -9 .48434E+D2 1. 29642E+03 -5. 79324E+03 

223 -3.99989E+02 6.05331E+03 3,2&4l&E+03 -2,34878E+D3 1.17043E+03 -4.75159E+03 

231 -3,23844E+02 1.39612E+04 8.4996DE+03 5,52835E+02 5.78459E+02 -5,8449DE+03 

232 -2.35944E+02 1.18776E+04 6.82948E+03 -l.00935E+03 6,2313&E+02 ·4.83881E+03 

233 -1.52526E+02 9,67056E+03 5.2&686E+03 -2.56671E+D3 6.31919E+02 -3.99679E+03 

311 -2 .48110E+03 -1. 72495Et03 6, 04835Et03 -I. 94761E+02 -3. 75471Et 02 4, 00299E+02 

312 -1.82763E+03 -l.02384E+03 2,84547E+03 -2.79042E+02 -1.18716E+01 9.32953E+02 

313 -1.55330E+03 -1.41658E+03 -5.27948E+02 -3.07609E+02 3.48067E+02 l.43387Et03 

321 -2.19167E+03 -9.54958E+02 9.84163E+03 -l.97887E+02 -5.56824E+02 -4.02407E+02 

322 ·l.47292E+03 -5.60784E+02 6.79070E+03 -5.62001E+02 -6.50048E+Ol 9.18952E+01 

323 -l.l9599E+03 -1.33638E+03 3,43579E+03 -8.69173E+02 4.12869E+02 6.11350E+02 

331 -2. 23808E+03 -6. 46599E+02 1.2':1077E+04 -3 .16704E+02 -7 .12262E+02 -7. 42834E+02 

332 -l.44475E+03 -5.41633E+02 l.00227E+04 -9.62349E+02 -7.77854E+01 -3.20257E+02 

333 -1.14792E+03 -l.67265E+03 6.71709E+03 -1.549':16E+03 5.33761E+02 1.77186E+02 

111 4. 53244E+02 5. 77787E+04 7 .16962E+03 2 .885':11E+03 2. 50627E+02 1. 82079E+04 

112 1.98622E+03 5.76707E+04 8.4&5':12E+03 3.73298E+03 9.31461E+02 1.88125E+04 

113 3.35718E+03 5.70735E+04 9.69906Et03 4.59088E+03 1.57602E+03 l.86442Et04 

121 -1.20248Et03 5.21510E+04 3.92117E+03 2.43486E+03 -8.85456E+Ol 1.19081E+04 
122 -l.92313E+02 

123 7 .5%19E+02 

131 -1.52610E+03 

5.10802E+04 

4.97772E+04 

4,99843E+04 

4.67825E+03 

5.46643E+03 
2.22709E+03 

3.07738E+03 6.63406E+02 

3.72692E+03 1.37749E+03 

2.45104E+03 -3.90l35E+02 

I. 285 28E + 04 

1.30440E+04 

&.l3<153E+03 
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ELEMENT POINT STRE SS-XX STRESS-YY STRESS-ZZ STRESS-XV STRESS-XZ STRESS-YZ 

56 132 -1.11~98E+03 4.77420E+04 2.3814t.E +03 2.8bl30E+03 4.21740E+02 7 .42073E+03 
56 133 -6.81281E+02 4.54921E+04 2.64947E+03 3.27527E+ 03 1.19429E+03 7.9&475£+03 
56 211 2.2&369E+03 8.3~'143E+04 9,0089t.E+03 7.04373E+01 -1.77999E+03 3.&059&£+01 
56 212 3.222'11£+03 8.34194E+04 8.9&547E+03 1.18929E+02 1.0487DE+02 9.842lbE+OO 
56 213 3.42091E+03 8.11095[+04 8.09783[+03 1.62889£+02 1.92:3~0[+03 -3.24512£+02 
56 221 -5. 77970£+02 7.13747E+04 4.0724t.E+03 1.03018E+02 - 1.81861£+03 4.&0827E+01 
56 222 3.18092E+02 7.08145E+04 4.24435E+03 -8.55286E+01 2.11412E+OO -3.9'1700E+01 

" 223 5.83'101E+02 &.88308[+04 3.7231'1£+03 -2.83238£+02 1.75705£+03 -4.4'1160E+02 
56 231 -1.76487[+03 &.28749[+04 8.524'1'9£+02 8.818&3E+01 -1.7892'1£+03 2.70994£+01 
56 232 -1,05523E+03 b.20390E+04 1.llb44E+03 -3.32&43E+02 -3.25746£ +01 -1.0l39&E+02 
56 233 -B.61263E+02 6.00510E+04 8.02015E+02 -7.&6648£+02 1.65838E+03 -5.&&160E+02 
56 311 5.61849[+02 5.91295£+04 8.82045£+03 -2.&4853£+03 Lll35t.E+02 -1.89421£+04 
56 312 2.09~34E+03 5.'15370E+04 9.84564[+03 -3.34~00E+03 l.07177E+03 -1.9309&£+04 
56 313 2.86o059E+03 5.83370£+04 9.87555E+03 -4. 08~18E+03 1.94588[+03 -1.95359£+04 
56 321 -1.52660£+03 5.22084E+04 4.2&553E+03 -1.84&72E+03 -3.24469£+02 -1.26251£+04 
56 322 -2.&5622E+02 5.21453£+04 5.46798E+03 -2. 79022E+03 6.50l3t.E+02 -1.34159£+04 
56 323 3.383BOE+02 5.07477£+04 5.80621£+03 -3.777&5£+ 03 1.54033E+03 -1.41111£+04 

§ 
56 331 -1.9845&E+03 4.8~993E+04 1.4828t.E+D3 -l.to0547E+03 -5.6257&£+02 -6.90608[+03 
56 332 -l.12227E+03 4.81855E+04 2.73328£+03 -2.75&45E+ 03 4.1116olE+02 -8.07951£+03 
56 333 -8.11757£+02 4 .62751E+04 3.23423E+03 -3,95489E+03 1.30215E+03 -9.196'18£+03 

57 111 -4.27000£+03 -3.778&2E+03 3.64903[+03 7.80719E+02 -l.B8796oE+03 -1.78916£+03 
57 112 -2.60653E+03 -3.22138£+03 1.33307Et03 4. 77050E+02 -5.7486o9E+02 -2.06517£+03 
57 113 -1.24247£+03 -3.3373'1[+03 -1.31055£+03 4. 71506-E + 02 6.61134£+02 -2.13119£+03 
57 121 -3.50l33E+03 -3.35385£+03 7.41527E+03 l.04344E+03 -1.29589£+03 7.43087£+02 
57 122 -2.5'1603£+03 -2.~8836Et03 4.7947t.E+03 9.24545[+02 -2.89382E+OO -3.2'1428£+02 
57 123 -2.01140£+03 -3.33913E+03 l.62046E+03 1.10632E+03 l.23447E+03 -1.21H22E+03 
57 131 -2.98048E+03 -3.24&01E+03 1.06387E+04 1.27088E+03 -8.52306£+01 .2.83827[+03 
57 132 -2.8'1005E+03 -3.12074£+03 7.77097E+03 1.33786E+03 1.19899£+03 9.99959£+02 
57 133 -3.13854[+03 -3.74880E+03 4.32753E+D3 1.707&6oE+03 2.44tol7E+03 -7.95595[+02 
57 211 -1.42038£+03 2.88429£+03 3.53023E+03 -1.23341£+02 1.74703[+03 5.47683£+03 
57 212 -7.87392[+02 1.36875E+03 1.30200E+03 '1.69679E+02 1.93411E+03 4. 76944£+03 
57 213 4,02244E+02 1.10156E+03 -3.20113Et02 2.24304[+03 1.99372E+03 4.h034E+03 
57 221 -4.75401Et02 8.36093[+03 5.01134£+03 -9.&1208£+01 7.84&6t.E+02 5.47509£+03 
57 222 -2.21699[+02 6.46537E+03 3.12842[+03 '1.34952£+02 1.0&36o2E+03 4.tol269E+03 
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57 223 5.10747E+02 

57 231 1.33514E+02 
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232 -4,99951E+Ol 

233 l.78041E+02 

311 -1.91900E+03 

312 -2.42877E+03 

313 -1.91670E+03 

321 3,l0236E+02 

322 -4,35591E+D2 

323 -2.70374Et02 

331 2,14367E+03 

332 1.11851E+03 

333 9,07769E+02 

111 -1.66684Et03 

112 -2.62317E+03 

113 -2.16383E+03 

121 1.87496E+02 

122 -1.02250E+03 

123 -9.01964E+02 

131 1.46743E+03 

132 9.05945E+Ol 

133 -2,98287E+Ol 

211 -2.90149E+tl3 

212 -2,45803E+03 

213 -1.20495E+03 

221 -1.74835E+03 

222 -2.0l653E+03 

223 -1.51826E+tt3 

231 -1.15511Et03 

232 -2. 04553Et03 

233 -2.20715E+03 

311 4.44344E+03 

312 4,22128E+t13 

313 3,97168E+03 

STRESS-YY 

5.64368[+03 

1.31767E+04 

l.08726E+04 

9,48991E+03 

2,71152E+D4 

2.25864E+04 

2.03612E+04 

3.45819E+04 

2.95889E+04 

2.66461E+04 

4.12739E+04 

3.58000E+04 

3.21555E+04 

2.87306E+04 

2.36758Et04 

2.12272E+04 

3.55548E+04 

3.00278E+04 

2.68867E+04 

4.14487Et04 

3.55515Et04 

3.18484E+04 

3.07015E+03 

1.68200E+03 

1.72488E+03 

8.72353Et03 

6,60510E+03 

5.78235E+03 

1.34848E+04 

l.07514E+04 

9.19554E+03 

5.40452E+03 

4.247'92E+03 

2,67225E+03 

STREss~zz 

1.768b4E+03 

6.39253E+03 

4,69107E+03 

3.44055E+03 

3.02364Et03 

1.44485E+03 

9.73292E+02 

4.25310E+03 

2.77557Et03 

2.29126E+03 

5.49869E+03 

3.99304E+03 

3,38142E+03 

6,01921E+03 

3.75338E+03 

3.60747E+03 

8.19351E+03 

5.53912Et03 

4.94244E+03 

9,74696E+03 

6.89085E+03 

STRESS-XV 

2.11791E+03 

1.72554E+02 

l.ll674E+03 

2.22293E+03 

1.68650E+03 

3.16183E+03 

4.64742E+03 

l.06064E+03 

2.27386E+03 

3.51433E+03 

1.02160E+03 

1.94842E+03 

2.91752Et03 

STRESS-XZ 

1.23542Et03 

2.64115E+02 

6.26453E+02 

8.99396E+02 

2.07954E+03 

1.96026E+03 

l.76677E+03 

1.02201E+03 

l,Ol676E+03 

9 ,5066eE+02 

1.55165E+02 

2.46169E+02 

2.87927E+02 

STRESS-YZ 

3.76267Et03 

5.16357E+03 

4.14067E+03 

3.05506Et03 

1.55373E+04 

1,48533Et04 

1.38059E+04 

l.09710E+04 

1.08706E+04 

1.03487E+04 

6.39154E+03 

6.82966E+03 

6.79534Et03 

1.16454E+03 -1,44877E+03 -1. 78106Et04 

2 . 99985E+03 -1. 73866E+03 -1.65540E+04 

4.80174E+03 -2.00569E+03 -1.50202E+04 

8 .60781E+02 -8. 78603Et02 -1.35776E+04 

2.42391E+03 -1.44504E+03 -1.27139E+04 

3. 97448E+03 -2. 00498E+03 -I.l5352E+04 

l.06765E+03 -4.34982Et02 -9.08265E+03 

2.34057E+03 -1.26521E+03 -8.68581E+03 

6,03847E+03 3.61935E+03 -2.10321E+03 -7.94076E+03 

1.14065Et04 -5.17282E+02 -1.16178E+03 -l.lll53E+04 

8.57487E+03 6.26068E+02 -6.21213E+02 -8.77148E+03 

7. 01419E+03 1.87594E+03 3 .13804E+Ol -6. 66125E•03 

1.42124E+04 -4.35125E+02 -1.32350Et03 -9.11173E+03 

1.07228E+04 6.29041E+02 -8.60529E+02 - V.39835E+03 

8.49593Et03 1.81384E+03 -3.10886E+02 -5.84884E+03 

1.62944E+04 -1.51651E+02 -1.23873Et03 -6.70083E+03 

1.23282E+04 8.30622Et02 -8.48776E+02 -5.66915Et03 

9.61771E+03 1.94588E+03 -3.94274Et02 -4.74002E+03 

2.89419Et04 

2,20686E+04 

1.55274Et04 

7 .68717E+02 -9. 77222E+02 

4.19631E+02 -1.87312E+02 

3.60108E+02 6.81188Et02 

1.55514E+03 

2.02533E+03 

2.03168E+03 



ElEMENT POl NT ST RE SS· XX ST RE SS·YV STRESS·ZZ ST RESS· XY STRESS·XZ ST RE SS-VZ 

58 321 3.37700E+0 3 4.0330 0E+0 3 2. 855 25E+04 l.0075lE+03 - l.52424E+03 2.61 447E+03 
58 322 2.84467E+03 3.12037E+03 2.23619E+04 8.47067E+02 -5 .46488E+02 2.41767E+03 
58 323 2.2•H26 E+0 3 1 . 77910E+03 1.65'H6Et04 ~.7937':1£+02 4.83027E+02 1.63985E+03 
58 331 1 .~6313E+0 3 2.25764£+03 2.7614~£+04 1.20346E+03 · 1.39196£+03 4.53129E+03 
58 332 1.17095E+03 1 .62651E+03 2.22066£ +04 1.23313E+03 ·2. 36465E+02 3.22675E+ 03 
58 333 3.54 10~£+0 2 5.60163£+02 1.72219E+04 1.55816E+03 9.43296E+02 1.61347E+03 

59 111 3.21693£+02 6.04342E+04 ~.65544£+03 -2. 06367E+03 ·1.31057£+02 2.13 043E+04 
59 112 l . ll616E+03 6.07166E+04 1.04627£+04 ·2.59342E+03 · 1 . 37782E+03 2.09403E+04 
59 113 1.49054E+03 5.97063£+04 1 . 0~504£+04 -3. 12932£+03 ·2.66767£+03 2.05493£+04 
59 121 -I. 71556£+03 5.28465E+04 5. 73577£+03 ·1.34276E+03 1.22565£+02 1.51294£+04 
59 122 - 9.68232E+0 2 5.27900E+04 6.27881E+03 -2. 17068E+03 -1.44384£+03 1.52446£+04 
59 123 -5.48455E+02 5.16474£+04 6.80467£+03 -3 .01608E+03 -3.05336E +03 1.536~7E+04 

59 131 -1.8383DE+03 4 .90367E+04 3.45717£+03 -1. 12258E+03 3.08768E+02 9.51328E+03 
59 132 -1.24764£+03 4.83709E+04 3.83537£+03 -2.221 '19E+03 -1.56103E+03 l.00672E+04 
59 133 -9.03422£+02 4.68009E+04 4 .28607£+03 -3.32634E+03 -3.47387£ +03 1.07023E+04 
59 211 2.25408£+03 8.26567E+04 8.56636£+03 9.27656E+02 1.94937£+03 6.21268E+02 
59 212 2.4756H+03 8.14946E+04 7.67170£+03 ~.99769E+02 -2.59479£ +02 3.35811E+02 

0 59 213 2.41800E+03 7.91619E+04 7.37905£+03 1.04668E+03 -2.50'!136E +03 4.71832E+02 D 

59 221 - 4.38119E+02 7.05662Et04 3.64635£+03 7.26788E+02 2.05599[+03 7.30723£+02 .. 222 3.24160£+01 6.96015£+04 3.51681£+03 5.42345£+02 ·3.80863£+02 4.69993£+02 
59 223 3.23~99£+02 6.77211£+04 3.48946£+03 3.34185£+02 -2.65697£+03 6.84325£+02 
59 231 -1.34537£+03 6.24738£+04 8.45052£+02 5.05504£+02 2.09387£+03 8.25555E+02 .. 232 -7.4357DE+02 6.14242E+04 7.626~2£+02 7.18071£+01 -5.7121 0£+02 6.3'9155E+02 
59 233 -2.33004£+02 5.~6675E+04 1.07026£+03 -3 .84669£+02 -3.27781E+03 8.9~7~2£+02 

59 311 1.47437E+03 5.71524£+04 8.590~4£+03 3.25128E+03 ·3.74079£+02 -1. 6~607£+04 

59 312 1.97309£+03 5.58084£+04 8.19435£+03 4.09858£+03 ·1. 43127E+03 -1. 77124£+04 
59 313 2.71~00£+03 5.44429£+04 8.63323£+03 4.90764£+03 -2.52099£+03 -1.75955£+04 
59 321 -5.4&273£+02 5.22542£+04 4.7852~£+03 2.&2~78£+03 2.00877£+02 -1.10415£+04 .. 322 -l.ll~90E+02 5.02637£+04 4.4~648£+03 3.31550E+D3 -l.l3661E+03 -1.207~1£+04 .. 323 6.47544Et02 4.84863E+04 5.11261£+03 3.96409£+03 ·2.57132E+03 -1.22604£+04 .. 331 -1.2265H+03 5.05710£+04 2.50768£+03 2.46124E+03 7.35646£+02 ·5.65549£+03 
59 332 ·9.44867E+02 4.77705E+04 2.23422£+03 2.95884£+03 ·9.95380£+02 -6.95111£+03 .. 333 -2.69538£+02 4.53133£+04 2.92675£+03 3.42024£+03 -2.76022£+03 -7.40077E+03 



ELEMENT POINT STRESS-XX STRESS-YY STRESS-ZZ STRESS-XV STRESS-l<Z STRESS-YZ .. 111 1.42'i103E+03 2.'l7737E+03 1.86'l34E+04 -4.2'l749E+02 -7.06586E+02 1.40402E+03 .. 112 1.08914E+03 2.72134E+03 1.33678E+04 -3.71540E+02 -S.'l4761E+02 3.61284E+02 .. 113 2.42833E+02 1.19l'ii3E+03 7 .62'illSE+03 -2. 39491E+02 -4.58441E+02 -5.29618E+Ol 
60 121 1.09533E+D3 2.94828E+03 2,08362E+04 -4.23722E+02 -1.10399[+03 2.16677E+03 
60 122 l.00389E+03 2.55366E+03 l.6000'i1E+04 -6.54307E+02 -6.'il4'ii57E+02 1.19467E+03 
60 123 4.36214E+02 9,06307E+02 1.08317E+04 -8 .llll8E+02 -2.61343E+02 8.16017E+02 
60 131 5,9091SE+D2 2.60434E+03 2.25536E+04 -5.30815E+02 -1.51844E+03 2.4967SE+03 
60 132 7.22479E+02 2.05358E+03 1,81420E+04 -1. 05201E+03 -8.27413E+02 1.62349E+03 
60 133 4.04294E+D2 2.68242E+02 1,34661E+04 -I.4'il'ii47E+03 -1.116'i14E+02 1.31296E+03 
60 211 -2.32503E+03 6.1009'i1E+03 1.22882E+04 -4.30126E+02 -2.19833E+03 1.25383E+04 
60 212 -2.34309E+03 5.18201E+03 9,96506E+03 -1.30238[+03 -1.9362SE+03 1. Ol573E+04 
60 213 -2,4'l340E+03 3.91442E+03 7.59162E+03 -2.10'ii27E+03 -1.67048E+03 8.30874E+03 
60 221 -1.41137E+03 1.11169E+04 1.3'i1609E+04 4.54594E+Ol -1.8866SE+03 1.1363SE+04 
60 222 -1.58079E+03 9.41642E+03 1.1560'lE+04 -1.01812E+03 -1.63607E+03 9.28866E+03 
60 223 -1.87663E+D3 7.32897E+03 9.12103E+03 -2.0l598E+03 -1.38153E+03 7. 72413E+03 
60 231 -S.40123E+02 1.56234E+04 1.54857E+04 1. 77253E+02 -1.6774SE+03 9,88735E+03 
60 232 -8.52690E+02 1.31733E+04 1.29835E+04 -l.07708E+03 -1.43723[+03 8.13648E+03 
60 233 -1.29029E+03 1.03029E+04 l.04855E+04 -2.26534E+03 -1.19284E+03 6.67646E+03 

0 60 311 -1.54617E+03 3.47783E+04 8.'illl63E+03 -1.98427E+03 -2.21546E+03 2.22127E+04 
60 312 -2.34730[+03 3.11113E+04 7 .99919E+03 -3.11523E+03 -2.55652E+03 2.03023E+04 
60 313 -2.82045E+D3 2. 7'i1975E+04 7 ,63224E+03 -4.19495[+03 -2.91376E+03 1.66937E+04 
60 321 5.10119E+02 4.04517E+04 9.73722E+03 -7 .7SSOOE+02 -1.56563E+03 1. 74586E + 04 
60 322 -5.50710E+02 3.59814E+04 8.46961E+03 -2.10671E+03 -2.18657E+03 1.60861E+04 
60 323 -1.3071SE+03 3.19766E+04 7.7939'lE+03 -3,38606E+03 -2.81964E+03 1.50121E+04 
60 331 2. 76114E+03 4.57713E+04 1.07116E+04 -1.82811E+02 -1.04465E+03 1.26634E+04 
60 332 1.46330E+03 4.05411E+04 9.15918E+03 -1.69989E+03 -1.93261E+03 1.1843'lE+04 
60 333 4.4'l37SE+02 3.5704SE+04 6.16367E+03 -3.16462E+03 -2.63273E+03 1.13198E +04 

115 111 -7 .S0165E+01 S.71918E+03 1.29447E+03 -7 .44672E+02 -1.75662E+02 -3.72070E+03 
115 112 -1.17508E+03 4.8'ii077E+03 9.44061E+02 1.16522E+03 -1.35141E+03 -4.11987E+03 
115 113 -1.69134E+03 5.1'i1263E+03 1.35515E+03 2.'ii1804E+03 -2.66313E+03 -4.03695E+03 
115 121 -2.69925E+02 6.10492E+03 2.14491E+03 -1.26764E+03 -2.97804E+02 -2.59507E+03 
115 122 -1.68020E+03 5.3804SE+03 1.3236'lE+03 7.82537E+02 -1.3561SE+03 -3.01024E+03 
115 123 -2.51777E+03 5.7442SE+03 1.2725SE+03 2.6327'lE+03 -2.51490E+03 -2.96252E+03 
115 131 -3.63939[+02 6.55346[+03 3.12'ii02E+03 -1.66938E+03 -5.25651Et02 -1.51786E+03 



ELEMENT POINT STRESS-I()( STRESS-YV STRESS-ZZ STRESS-KV STRESS·l<Z STRESS-VZ 

llS 
llS 
llS 

132 -2. 10093E+03 

133 -3.27757E +03 

211 3.38380E+02 

5.89011E+03 

&.27237[+03 
2,95199E+0 2 

1.80879E+03 

l .26351E+03 
S.O&blOE+02 - 1.47958E+03 - l.93472E+03 

2.4&594E+03 -2. 49499E+03 -1.90608E+03 

l.88188E+03 -5.41826E+01 -8.35505E+02 - l.80024E+03 

115 212 - 1 .2389~E+03 ·3.55824E+0 2 &.89b37E+02 1.45369E+03 -1,63118E+03 -1.78298E+03 

115 213 -2.22058E +03 3.98162E+02' 4.61290E+02 2.40678E+03 -2 .68011E+03 -1.51546E+03 

115 221 -7.4199 2E +01 5.65495E+02 1.89725E+03 -1.37392£+02 - 4.82594E+02 -1.23475E +03 

115 222 -2.2672& E+03 -6.28 001E+01 6.64480E+02 1.54404£+03 -1.16281E+03 - l.33431E+03 

115 223 -3. 86856E+03 &.77783£+02 2.27283E+01 2.65738E+03 -2 .03746E+03 ·l.19561E+03 

115 231 -3. 35699£+02 8 . CJ2327E+0 2 2.09555E+03 - 1.42869E+02 -2.4&511E +0 2 -6.66195E+02 

115 232 -3.15667E+03 2.44780E+02 5.708&5E+02 1.71366E+03 -8,25968[+02 -8.61685E+02 

115 233 -5. 39194E+03 9.28808E+02 -3 .41669E+02 2.99246E+03 ·1.54637E+03 -8,29744£+02 

1~ 

1~ 

1~ 

1~ 

1~ 

1~ 

1~ 

llS 
1U 

ll6 
ll6 

1" 
1" 
1" 
1" 
~ 

1" 
~ 

1" 
1" 
1" 
1" 
ll6 

311 3.8&368E+02 -7,32955E+0 2 1.85974E+03 - 4.27423E+02 -1.41168E +03 
312 -l.56514E+03 -7. 40681E+0 2 1.30870E+02 8.41142H02 -1.51519E +03 

1.58591E+03 

l.37546E+03 

1.0885CJE+03 

1.54434E+03 

1.24382[+03 

8,64543£+02 

1.56079E+03 

1.18724E+03 

7.32807[+02 

313 -2,94998£+03 7.29019E+02 -1.14571E+03 l. 09126E+03 -1.68205E+03 
321 -5.51354E+02 -1.36748E+03 1.16324E+03 2.03876E+02 -l.05270E+03 

322 -3.49614E+03 -1.59447E+03 -7. 10764E+02 1. 70380E+03 -1. 08555E+03 
323 -5.87486E+03 -3.82415E+02 -2. 10309E+03 2.21076E+03 ·1.12008E+03 
331 -1.27902E+03 ·1.89381E+03 6.79629E+02 8,62840£+02 -8.07254E+02 
332 -5.21542E+03 -2.36803E+03 - 1.40542£+03 2.589"12H 03 -7 .82125E+02 
333 -8.59027E+03 -1.44265£+03 -2. 98569E+03 3.34935E+03 -7.04843E+02 

111 6.96299[+02 

112 6.65789E+02 

113 -1.22404E+02 

121 -7.11830E+02 

122 -8,95548£+02 

123 -1. 70034E+03 

131 -1.578o&E+03 

132 -2.01610E+03 

133 -2.95221E +03 

211 2.03730E+03 

212 1.82868E+03 

213 1.04947Et03 

221 3.9&214E+02 

222 -9. 05794E+01 

2. 38548E+04 

2.46021E+04 

2.37474E+04 

1.97937£+04 

2.08976E+04 

2.06818[+04 

1.73287E+04 

1.86017E+04 

1.88055E+04 

2.73198[+04 

2.82575E+04 

2.76309E+04 

2. 31573E+04 

2.40075E+04 

4.41&02E+03 -3.72393E+03 -2. 03100E+03 

4.42421E+03 -2.01778E+02 -2.04716£+02 
8,16512E+03 

8.97770E+03 
3.49831E+03 3.44143E+03 1.24435£+03 8.96657E+03 

1.84107E+03 -3.95044E+03 -1.74823E+03 4.97498E+03 

2. 65345E + 03 -5 .85932H02 -3 .49092E+01 6. 02977E+03 

2.69177E+03 2.93681E+03 1.30628[+03 6.31629E+03 

1.06240E+01 -4,07654E+03 -1.32698E+03 e.10183E+03 

1.51212E+03 -8.51680E+02 2.80754E+02 3.34664£+03 

2.38011E+03 2.56554E+03 1.51953E+03 3.87103£+03 

2.26572E+03 -4.76618£+03 -1.66279E+02 -l.48706E+03 

2.12491E+03 -1.63972£ +03 3.51467E+02 -4.35610E+02 

1.62036E+03 1.45990E+03 6.03452E+02 2.60198E+02 

8.63128E+02 -4.68031£+03 -8,05953[+01 -2.39935E+03 

8.66627E+02 -1.64673E+03 4.14540£+02 ·1.13107E+03 



w 

ELEHENT POINT STRESS-XX STRESS-YY 

11b 

'" 11b 
11b 

11b 
11b 
11b 
11b 
11b 

11b 
11b 

11b 

'" 
= 
117 

= = = = = = 
= 
= 
117 

= 
117 
117 
117 

117 
117 

117 
117 
ll7 
ll7 

223 -1.033~9E+03 

231 -7 .52721E+02 

232 -1.54456E+03 

233 -2.69350E+03 

311 7 .39205E+02 

312 5.63844E+D2 

313 4.75958E+02 

321 2.53375E+D2 

2.35551E+04 

2.D338!>E+04 

2.10384E+04 

2.06623E+04 

1.50138E+04 

1.62171E+04 

1.70262E+04 
1.45604E+04 

322 -4.69740E+02 1.50087E+04 

323 -l.D8639E+03 1.52237E+04 

331 1.10599E+D2 1.48899Et04 

332 -1.15762E+03 1.46505E+04 

333 -2.23023E+03 1.43125E+04 

111 -3.62417E+03 -l.Bl579E+03 

112 -9.63164E+D2 -1.23886E+03 

113 !i.l2255E+02 -3.93649E+03 

121 -2.03767E+03 -8,63241E+02 

122 -6.651SOE+02 8. 70868E+02 
123 -6.22844E+02 -9.83090E+02 

131 -1.69382E+03 -6.74271E+D2 

132 -1. 69520E +03 2. 26507E +03 

133 -3.16879E+03 1.30123E+03 

211 -2.72258E+03 4.89810E+03 

212 -1.89444E+03 4.15899E+03 

213 -1.13380E+03 2.77882E+03 

221 -0,04385E+02 8.03010E+03 

222 -8.58832E+02 7 .58073E+03 

223 -1.34908E+03 O.ll312E•03 

231 0,80809E+02 

232 -0.81003E+02 

233 -2.43200E+03 

311 -9.44755Et02 

312 -2.10902E+03 

313 -2.70003E+03 

1.00177E+04 

1.05345E+04 

9.00393E+03 

1.05039Et04 

1.39828E+04 

1.24105E+04 

STRESS-ZZ STRESS-MY STRESS-XZ STRESS-YZ 

0.18230E+02 1.39382E+03 0.43177E+OZ -1.87570E+02 
<1.59939E+OO -4.55<107E+03 4.08280E+Ol -3.24038E+03 
1.30471E+02 -1.59439E+03 5.19125E+02 -1.797<18E+03 
9.00287E+01 1.40817E+03 7 .23997E+02 -6.47902E+02 

1.20883E+03 -4.71145E+03 1.40140E+03 -5.13138Et03 

1.4<1803E+03 -2.28089E+03 5.12030E+02 -5.31001E+03 

2.30475E+03 8.10824E+01 -4.93940E+02 -5.25225E+03 

1.07455E+03 -5.08244E+03 1.19080E+03 -4.09910E+03 

1.20225E+03 -2.02%2E+03 4,09444E+02 -4.09802E+03 

1.40084E+03 -2.08135E+02 -4.90878E+02 -3.80519Et03 

2.42206Et03 -5.45245E+03 9.54350E+02 -3.17077E+03 

1.31532E+03 -2.9S096E+03 2.09705E+02 -3.02015E+03 

9.00187E+02 -4.58381E+02 -5.45930E+02 -2.05450E+03 

1.97324E+04 1.58078E+02 -1.10807E+03 2.37404E+03 

l.08006E+04 4.37443Et02 -6.30088E+02 1.20233E+03 
1. 3294 7E + 04 1.69290E+03 -4. 75438E+02 

1.99231E+04 -1.15H4E+02 -1.23159E+03 

1.72740E+04 1.22233Et03 -8.58571E+02 

8.38005E+02 

1.80335E+03 

8.00844E+02 
1.37421E+04 3. 60840E+03 -7 .40485Et02 2. 90238E t02 

1.95347E+04 -7.44422E+02 -1.27134E+03 1.27480Et03 

1.71202E+04 1.70394E+03 -9.70728E+02 3.04759E+02 

l.30483Et04 5. 27000E+03 -8. 77018E+02 -2 .44102E+02 

l.07332E+04 -1.75099E+03 -3.84228E+02 8.87704E+03 

8.09020E+03 2.94737E+OZ 8.38300E+02 7.20207E+03 

7. 00094E+03 2. 90733E+03 1.48071E+03 0. 39311E+03 

1.17043Et04 -2.44801E+03 -9.80358E+02 7.85206E+03 

<1.83902E+03 1.25875E+02 8.00381E+Ol •. 22270E+03 

8.10948E+03 3.33934E+03 0.22550E+02 5.19555E+03 

1.23797E+04 -3.18702E+03 -1.30839E+03 

l.00210E+04 -5.49031E+01 -4.32122E+02 

8.87158Et03 3.79333E+03 2.89985E+Ol 

4.88124E+03 -2.39490E+03 -1.41229E+03 

3.01740E+03 8.80127E+02 4.98543E+02 

2.05254E+03 4.32598E+03 1.88931E+03 

0. 70777E+03 

5.15327E+03 

4.01598E+03 

1.11897E+04 

1.02511E+04 

9.47975E+03 



;;; 

ELEMENT POINT ST RE SS- XX STRESS-YY 

117 321 1 . 27266E • 03 2.03583£+04 
1.77402£+04 

1 .57491E+04 

2.38316£+04 

2.12321£+04 

1.89238Et04 

117 
117 
117 
117 
ll7 

118 
118 
118 
118 
118 
118 
ll8 
118 
118 
118 
118 
ll8 
118 
118 
118 
118 
118 
118 
118 
118 
118 
118 
ll8 
118 
118 
118 
118 

322 -4.5840 0E+0 2 

323 -1. 78073E+03 

331 3.06587£ +0 3 

332 7,79l'JIE +02 

333 -1.23836£+03 

111 -1.61977E +0 3 

112 -2. 8891 2E +0 3 

113 -3.55385E +0 3 

121 9,61424£+02 

122 -CJ.0 8978E+0 2 

123 -2.337'9qE +0 3 

131 2.99024£+03 

132 5, 38834E t 02 
133 - 1.&0994E+03 

211 -3.58543£+03 

212 -2 .82104E+03 

213 -2.11038£+03 
221 -1.39114E +03 

222 - 1. 70577£+03 

223 -2,24098£+03 
231 -8, 79744E+Ol 

232 -1.50504E+03 

233 -3.29264£+03 

1.59672£+04 

l.3'tl85E+04 

l.l8591E+04 

2.05939E t04 

1.78707£+04 

1.574&6£+04 

2. 47'955E+04 

2.19629£+04 

1.93qOJEt04 

3.34867£+03 

2.91672E+03 

1.81217E+03 

6.9b386E+03 

6.1283"1E+03 

5.43152£+03 

'J.'Hil31E+03 
1.00126E+04 

8.62430E+03 

311 4.39545E+02 1.96121E+03 

312 2.44790E +03 2.03880E+03 

313 3.29138E+03 -1.15074E+03 

321 1.45511E+03 2.45853E+03 

322 2,27629E+03 3.76336E+03 

323 1. 79080E+03 1.49008E+03 

331 1. 29041E+03 2 .25412E+03 

332 8,24204E+02 4.82091E+03 

333 -l.08831E+03 3.49636E+03 

STRE SS-Zl ST RE SS- XV STRESS-XZ 

6.00794E+03 ·3.62750E-+03 -1. 80774E-+03 

4.65108E-+03 -3.112 03E+0 2 4.65578E+OO 

4. 00 265E+0 3 3, 24830E-+ 03 1. 3294CJE+03 

6.89426E+03 -4.61531E+03 -1.91618E+03 

6.1028 9E-+0 3 -1.2379t>E+0 3 -1 .88667E-+02 

STRESS-YZ 

9.24HoOE+03 

8.40940E+03 

7 ,64411E+03 

7 .26906E-+03 

6.56916E-+03 
5.85569E+03 2,4493 0E-+03 1,07833E-+03 5,84797E+03 

3.24497E+ 03 -2, 48611E+03 1.48789E-+03 - l.08706E+04 

1.57346E-+03 1.07647E-+D3 -6.16943E-+02 -9.89526E-+03 

9.29358E-+02 4,77470Et03 -2.24084E+03 - 9,115CJ6E+03 

5.24710E+0 3 -3. 95474E-+03 1.86352E•03 ·9.0 0024E+03 
3.86112E-+03 -3. 05104E-+02 -1.23562E +0 2 -8.17588Et0 3 

3.31435E-+03 3.55275E+D3 -1. 66539Et03 - 7,44779Et03 

6.88060E•03 -S. l3702E+03 1.96298E+03 -7.05498Et03 

5.85139E-+03 -1.37793E+03 7.92122E+Ol -6.41459Et03 

5.49859E+03 2.65555E+03 -l. 3892CJE+03 -5.78242E -+03 

1.20635E-+04 - 1.84201E-+03 2,CJCJ427E+02 -8,80441E-+03 
9.86933E-+03 

8.15642E-+03 
3.26231E+02 - l.02004E+03 -7. 03l03E-+03 

3,02630E-+03 -1.76562E t03 -6.01923Et03 

1. 31375E+04 -2. 63889E-+03 7. 74948E • 02 -7 .81367Et 03 

l.lOlSIE-+04 9,12569Et01 -3.87378Et02 -6,05436Et03 

9.17294E+03 3.43257Et03 - l.03655E+03 -4.91489E-+03 

1.3782CJE+04 -3 ,46637E+03 1.03735E-+03 -6.73383E-+03 

l.l7809E-+04 -1.37117E-+02 6,84646E+OO -5.02383E+03 

9.87656E-+03 3.87998E-+03 -5.63081E-+02 -3.80905E+03 

3.07976E-+04 1.23490E-+02 -6.38902E-+Ol -1.44583E+02 

2.63297E-+04 4.13373E-+02 -4.32607E+02 7.90640Et02 

2.12182E-+04 l.67190E+03 -4.70799E+02 .J.,Ol773E+03 

2.CJ5968E-+04 -1.62796E-+02 -1.29657E-+02 2.19501E-+02 

2.55809E-+04 1.1970t.E+03 -4.04400E+02 1.12299E+03 

2.07496E-+04 3,59812E+03 -4,14474E-+02 l.45921E-+03 

2.79945E-+04 -8,03051Et02 -2,6656-SE-+02 6.94780E-+02 

2 .44088E+04 1. 67954E-+03 -4. 76050Et02 1, 52787E+03 

1.98396ET04 5.27850E-+03 -4, 78337E-+D2 1.91686E-+03 



:;: 

ELEMENT POINT STRESS-XX STRESS-VY STRESS-ZZ STRESS-XV STRESS-XZ STRESS-YZ 

119 111 1. 06986E+03 1.78049£+04 

1.90568£+04 

1.98299£+04 

1.68284£+04 

1. 73123£+04 
1.74544£+04 

1.67932£+04 

1.65543£+04 

1.60893£+04 

2.99392£+04 

3.06999£+04 

2.99304£+04 

2.54429£+04 

2.61351£+04 

2.55210£+04 

2.06769£+03 -5.36280E+03 -1.59923E+03 6.27938E+03 

6.26592E+03 

6.10458E+03 
5.03049Et03 

4.84674E+03 

4.51547E+03 

3.91230E+03 

3.58896E+03 

3.11941E+03 

1.79880E+03 

6.32200E+02 

119 112 1.07358£+03 2.21681E+03 -2.82337E+03 -7.41758E+02 
119 113 1.19624£+03 3.19041E+03 -3.33772E+02 2.64909E+02 
llO 

llO 

llO 
llO 

llO 
llO 

llO 
llO 
llO 

llO 
llO 
llO 
llO 

llO 
llO 
llO 
llO 

llO 

llO 
llO 
llO 

~ 

~ 

~ 

120 
120 

120 

120 

120 

120 

120 

121 3.96189£+02 

122 -2.12959£+02 

123 -D.55440E+02 

131 1.33283£+02 

132 -l.05602E+03 

133 -2.03868£+03 

211 2.26232£+03 
212 2.04645£+03 

213 1.31098£+03 

221 5.31437£+02 

222 1.65022E+Ol 

223 -8.99813£+02 

231 -6.96419£+02 

232 -1.52926£+03 

233 -2.67731E+03 
311 1.28445£+03 

312 1. 01189E+03 

313 -1.85241E+OO 

321 -1.61605£+02 

322 -5.54400£+02 

323 -l.56757E+03 

331 -1.08919E+03 

332 -1.7132t.E+03 

333 -2.84862£+03 

2. 33226E+03 -5. 71038E+03 -1.34396E+03 

1.72307E+03 -3.19593E+03 -6.24332E+02 

1.95823E+03 -7.12602E+02 2.48388E+02 

3.01319E+03 -6.06434E+03 -1.05947E+03 

1.70014E+03 -3.55021E+03 -4.64961E+02 

1. 24706E+03 -1. 05043E+03 2 .85712E+02 

2.37657E+03 -4,93231E+03 2.32978E+02 

2 .15390E +03 -1. 74661E+03 -3 .80607E+02 

1.77025E+03 1.43743E+03 -7.43440E+02 -1.15781E+02 

9.55101E+02 -4.92348E+03 1.25041E+02 2.79071E+03 

8.00706E+02 -1.83522E+03 -4.73214E+02 1.36460E+03 

5.81195E+02 1.27570E+03 -8.20278E+02 3.25628E+02 
2.24210E+04 1.30820E+02 -4.86968E+03 -1.14260E+01 3.71967E+03 

2.29538E+04 5.81113E+OO -1.85195E+03 -5.94099E+02 2.06811E+03 

2.23747Et04 -l.00784E+02 l.21032E+03 -9.24996E+02 7.77094E+02 

2.53386E+04 4.60012E+03 -3.48971E+03 1.94173E+03 -7.95602E+03 

2.58844E+04 

2.47764E+04 

2.14775E+04 

2.23626E+04 

2.18339E+04 

1.92832E+04 

2.02933E+04 

2.01023E+04 

4.42334E+03 6.67014E+01 6.87345E+01 -8.77502Et03 

3 .41765E+03 3. 75170E+03 -1.48629E+03 -8. 75260E+03 

2.08503E+03 -3.94967E+03 1.65389E+03 -4.48759E+03 

2.62048E+03 -4.84490E+02 -1.07080E+02 -5.04970E+03 

2.48277E+03 3.13013E+03 -1.55206E+03 -0.02174E+03 

3.39027E+02 -4.27920E+03 1.24700E+03 -1.34658Et03 

1.47188E+03 -8.86095E+02 -4.09539E+02 -2.79877E+03 

2.04009E+03 2.08099E+03 -1.75188E+03 -3.50470E+03 

111 6.63445E+02 -5.24184E+02 2.77490E+03 -4.84800E+02 9.21171E+02 -1.31750E+03 
112 -1.40113E+03 -0.90888E+02 5.59955E+02 

113 -3.03488E+03 5.67308E+02 - 1.20947E+03 

121 -2.71980E+02 -1.12148Et03 2.07217E+03 

122 -3.38417Et03 -1.50514E+03 -2.05845E+02 

123 -5.93804E+03 -4.89500E+02 -2.11014E+03 

131 -9.89036E+02 -1.00673E+03 1.59796E+03 

7.89829E+02 

1.03931E+03 

1.48313E+02 

1.04990E+03 

2.15230E+03 

8.09148E+02 

1.05883E+03 -1.11110E+03 

1.24477E+03 -8.48029E+02 

5.82759E+02 -1.26439E+03 

0.48988E+02 -9. 720hE+02 

7. 05020E+02 -& .11317E+02 

3.59199E+02 -1.27650E+03 



ELEMENT POINT STRESS-XX STRESS-YY STRESS-ZZ STRESS-)(Y STRESS-)(l STRESS-Yl 

120 132 -5.091'HE+03 -2.23785E +0 3 -''1.36 047E+02 2.53352E +03 3.6~282E+02 -'9.14716E+02 
120 133 -8.63325E+03 -1.4'97ME +0 3 -2.'93674[ +0 3 3.28449[ +03 3.12102[+02 -4.73753E+02 
120 211 5.46721[+02 8.5'9277E+02 3.02384E+03 -3.27834E+02 4.27326E+02 2 .64132E+03 
120 212 -':1,'90'H4E+0 2 2.32410E+02 1.80024E+03 1.22851E+03 1.26572E+03 2.52089[+03 
120 213 ·1.':19888E+03 8.07455E+02' 1.12248[+03 2.20233E +03 2. 351l'~E+ 03 2.13821E+03 
120 221 1.22137[+02 1.18548[+03 2.98469[ +03 -3.97542[ +02 1.15971E+02 1.97145[+03 
120 222 -2.06463[+03 5.40033[+02 1.49919[+03 1.30944[+03 8.23432E+02 1.'97230E+03 
120 223 -3.70828E +03 1.10416E+03 6.12987[+02 2.42297[+03 I. 72211E+03 1.73540E+03 
120 231 -1.36083E+02 1 .57971E+03 3.15966[+03 -3. 89790E+02 -7.353'90E+Ol 1.30313E+03 
120 232 -2.985'95E+03 8.84823[+02 1.35624E+03 1.46'99'9E+03 5.16025E+02 l.40373E+03 
120 233 -5.28261[+03 1.37872[+03 1.'96514E+02 2. 72878[+03 1.24791E+03 1.28846[+03 
120 311 ·1.531'98E+Ol 7.25904E+03 1.99665E+03 -1. 18839[+03 -8.65118E+Ol 4.87876[+03 
120 312 -'9. 18287E+02 6.47922E+03 1.61054[+03 8.37813E+02 1.11'~5'9E+03 5.13485E+03 
120 313 -1.28073E+03 6.60724E+03 2.06142[+03 2.66801E+03 2.47685E+03 4.'95559E+03 
120 321 -2.31660[+02 7.61366[+03 2.82250E+03 -1.67472[ +03 1.05726E+02 3. 53924[+03 
120 322 · 1.51':135E+03 6.80628E+03 1.889&7Et03 4.444':15E+02 1.10563E+03 3.8lft01E+03 
120 323 ·2.25t.l7E+03 7.02'907E+03 1.829b4E+03 2.32855E+03 2 .33888[+03 3.08846[+03 
120 331 -3.23853E+02 8.0b032E+03 3.82020[+03 -2. 06040[+03 4.08'H4E+02 2.2t.411E+03 
120 332 -2.01274[ +03 7.30223E+03 2.31 053E+03 1.58496[+02 1.33242E+03 2.54007E+03 
120 333 -3. 14377E+03 7 .45204[+03 1. 70281E+03 2.10886[+03 2.33583[+03 2.45170[+03 
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